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that’s what you get with every filling of 


PENNZOIL 


There enough rcser\’e mileage in every lilling of 
Pc'nnzoil lo lake von more llian half v\ay arTO!-> 
llu' eonlinenl. Here are llie ligiirei*; 


Oriliiuin oiln iimsi lieilniimil at lahuiirs. Pvnnzuil inay 
lie iisi'it from m III hmirs. In oilier wontx. 1‘eimzoil 
/fires you iif lewu 15 exlrn hours irilh erery fiUinf!. 


Whal (Iocs this reserve mileage ineaii? In llu' first 
place, it means reserve siifeiy — it guaraiUees yon 
extra emiuraiiee in every eiiiergeiiey. 

In theserond plaee. it means reserve piitvvr. The 
reason — Pennzoil resists eontimied heat and frir- 
(idii — von’ll never know wliat giving her tlie 
irnn means until v on give yonr motor Pennzoil. 

Third, liiis reserve nsileage stands for eroii- 
IV — not only in the cost of the oil itself, hut 
us iiisiiranee against high repair 
costs and worn-out motors. 

ISO wonder America's greatest 
T" passenger lini’s s|ie<'if\ Pennzoil for 


every plane. No wonder that ojierators who look 
at Inhricalion from a hnsiness standpoint ehoose 
Pennzoil. Pninzoil is made from lOD'yi pore 
Pennsylvania crude — and nothing else. It isalwavs 
imifonn in «pialily l)eeaiis<‘ it is refined on/vhy the 
famous Pennzoil process in llie refineries of the 
Pennzoil Companv — largest organization in the 
world oprating exclusively on Pennsvivania crude. 

lisc Pennzoil — and you'll never worry about 
lubrication trouble again! 
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PROTECTION 


XlE ANIMALS of the earth are welt 
equipped with protective armor. 
The elephant has its tough hide, the 
gazelle its fleetness of foot and the 



UDyUJE is the e/ectro(yf/c oppl/cotion 
of pure codmtofTi to base metals for 
protection against rust 



UOYLITE PROCESS COMPANY 

30 Eost 42nd El. DETCOIT 114 Sdnien< Si. 


porcupine its quills. Protection is a 
necessity. 

To the products you manufacture 
PROTECTION is as essential as the 
gifts nature bestows on its animals. 
Rust and corrosion quickly destroy 
the value and salability of your prod- 
ucts. A Udylite coating that will not 
chip, flake or peel will materially 
lengthen the life of your products 
and enhance their salability. 




Fifty -two planes of the Aircraft Squadron Battle Fleet heinp 


fueled with Socony AvialUin Gasoline at Boston Airport. 

52 Battle Planes 

Fueled with Socony 
in 2% Hours 

OOCONY officials at Boston Airport 
maile another record for themselves 
when they fueled 52 planes of the Aircraft 
Squa<lron Battle Fleet with 4840 gallons 
of Socony Aviation Gasoline in two and a 
half hours. 

Uncle Sam's fighting planes must have 
a gasoline that is entirely dependable. 

Their selection of Socony Aviation Gaso- 
line is in line with the policy of many 
airports throughout New York and New 
England where Socony petroleum prod- 
ucts are designated the official fuel. 

SOCONY 

AVIATION «>.VKOLINK • AIRCRAFT OIL 
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To move ^ > 

to move fust ' ^ ' 
to move fast wvith safety 

— that was the evolution of the automobile, and it is 
the evolution of aircraft. Flying has entered the safety zone. 
In the development of Pitcairn ships, safety was emphasized 
beyond all else almost from the very start. Discoveries 
and inventions in aviation were studied, tested, adopted or 
ignored, on the strength of their contribution to the safety 
of flying. It became the Pitcairn policy to forego the spectac- 
ular — to focus every effort upon the building of the stoutest 
and most dependable ship that inventive genius, engineering 
skill, flying experience and fine craftsmanship can produce. 
Without sacrificing the benefits of serviceable speed and 
maneuverability, that policy will continue to guide Pitcairn 
management, Pitcairn engineers and craftsmen. It will deter- 
mine the type of the Pitcairn ships of the future. 

P I T r A I It A A I It C' It A F T , I u «• . 
Pit fair II Fif l«l. Willow l.rovo, l*n. 
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Roomy chree-pUce pUne (pilot and 2 passongers). 

complement of instruments. Ample luggage space. Top 
speed 145 m.p.h„ cruising speed 120 m.p.h. Wright 
Whirlwind J.6 240 H P. engine. 

Price /Iwitcsy /uetory JSDOO 
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WHAT CONSTITUTES PERFORMANCE? 



The efficiency of an engine Is directly related to the efficiency with which it is 
designed and developed. Continental ofFers efficient design . . . constant 
improvement that rises from an active and open-minded consciousness of the 
possibilities of gasoline power. Continental ofFers efficient development . . . 
the energetic and intelligent application of the world's most complete facili- 
ties for the production of gasoline power plants, creating, through efficiency 
in manufacturing, sound economies which are passed on to the consumer. 
Continental offers efficient power . . . aircraft engines that are the 
product of such efficient design and development. They are Precision Built. 


CONTINENTAL AIRCRAFT ENGINE CO. 

General Office ond Factory; Detroit, Mich. 

rantinBiital Fnaines 



Drowing upon its focilities and experience os the great- 
est engine builder in the world, Continental is uniquely 
enobled to counsel with the trade in the design and 
production oF engines to fit individuol requirements. 


.WI.ATIO.V 

nciohtr. mo 



at Xb'UJ&stJsvels in 



Airplanes in production /or U. S. Army 



Fuselages in Assembly Department 


Los Angeles County! 


“W TE have found that building costs for aircraft man- 
W ufacture in this section are about XU less than 
in other parts of the country. We do not need covered 
floor area for plane storage as damage to planes from 
rainfall is not feared and planes may be left standing 
outdoors day or night the year ’round. Again our man- 
ufacturing costs are less because heating the buildings 
is hardly necessary. 

“Testing and delivery of planes can be made every day 
of the year, which eliminates the need of extensive 
storage facilities. Raw materials are laid down here at 
extremely low rates from Eastern seaboard points and 
water export facilities to South America and the Orient 
are unsurpassed. 


"There is an unlimited supply of skilled mechanics and 
this, with our all-year working conditions, cheap power 
and gas, are most vital factors in keeping our manufac- 
turing costs to the lowest possible level.” 




DOUGl-AS AlECaAFT CO.. Ins. 


AngelesChamberofComaiecce. 

Los Angel es ^ 

flying J]IL - year County 
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For Hangar • . . Landing Area . , . 
or Complete Airport . . . 
GOOD ENGINEERING 
is the FIRST STEP 



Somr airportm jusl grox . . . like 
Topay . . . but well ina»a|;r(t ter- 
minals expand arrorclinp to defi- 
nite plans and restrictions. For 
no airport can rise above^ the 

In this respect Austin Ensincera 
can make valuable contributions 
to any airport project. 

Hangars of Austin design arc per- 

arehitecture, and provide large iin- 
obslrucled working areas . . . 
.SO or .SOO-foot c’oor door open- 
injjs . . . power-operate<l doors 


■ hat open in 30 seconds ... nr 
sliding doors easily handled by one 
man. They are hangars with 
abundant daylighling, and their 
design permits economical oxpan- 

are needed. 

Equally important U Austin's ex- 
perience in designing and con- 
structing aircraft factories, acces- 
sory plants, overhaul bases, termi- 
nal facilities, concessions and 
other units . . . all the various 
phases of a semice which extcntls 
to handling the eomplcte airport 
from selection of site to com- 
plete airport with all facilities, 


On any project, regardless of 
scope, Austin provides the new 
facilities fay the Austin-Method 
... a plan whereby you delegate 
the entire responsibility of con- 
struction by the terms of a single 
contract. 

The functions of ar'-hitecture, en- 
gineering, canslruction and equip- 
ment arc welded into one integral 
function that answers your needs 
with completed facilities, ready 
for immediate nse. 

Phone, wire or use the handy 
memo below to gain without obli- 
gation, estimates on any contem- 
plated project. 


THE /tllSTIIM COfVIPAI\IY 




Airport Engineers and Builders > Cleveland 




Memo loTbe Auslio Company. Cleveland— Ve.re i. □, 




EDW.ARD P. WARNER. Editor 
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WHAT NEXT 

IN AIR TRANSPORT? 


R EGUL.AR and long-continued passenger trans- 
portation by air in the United States is nearing 
its third anniversary. Taken with a dozen years of air 
mail operations, it has provided enough background to 
make some reasonable estimate of the future. It is no 
secret from anyone wlio follows American aeronautics 
that passenger carrying has so far proved to be some- 
thing less than an El Dorado. European countries can 
tell the same story. It is, in fact, a general rule that a 
line running for a long period over a thickly settled re- 
gion with well developed surface transport facilities runs 
at a loss unless there is some sort of direct government 
support. 

The discouraging factor in air transportation has been 
the balance sheet. The factor of encouragement has 
been the popular response. After a year of uncertain 
and varying public interest, the lines got their grip with 
the beginning of the rate-cutting era ten months ago. 
Since that time there has been no recession, Traffic has 
steadily increased. It has not increased far enough, or 
fast enough- There is room not only for a continuance 
of the past growth, but for a more rapid accelera- 
tion. Nevertheless, we have been moving in the right 
direction. 

The problems of air transport are only secondarily 
technical. In the first instance they are economic and 
psychological. How can we persuade a greatly increased 
number of travelers that they ought to patronize the air 
lines at the rates that it is necess.iry for the companies 


to charge in order to make a jirofit ? How can we lower 
the level of those rates? 

-At the present time the economies of the subject arc 
lost in a maze of uncertainty. The purported costs of 
operating three-engined transports carrying from ten to 
fourteen passengers fluctuate like the thermometer. 
Within the past month we have received reports of rec- 
ords, for lines operating within the United States, 
ranging all the way from thirty cents to $1.75 a mile. 
The one thing that is clear is that in practically all cases 
cither an increase in rates or an increase in inherent op- 
erating efficiency of the equipment used is going to be 
required in order to wipe the red ink off the ledger. 

The air transport operators are, or should be. for- 
tunate in that as a general mie they are not competing 
with each other. In a few cases, of courses, there are 
two or more parallel lines working for the same busi- 
ness, but in a majority of instances the companies feed 
traffic to each other. an<l they are doing themselves a 
very poor service when they conceal data from each 
other. The attempt to build up nation-wide systems 
through holding companies, and to round out the map 
of lines under a common ownership by absorbing inde- 
pendents. has put three or four leading groups in very 
conscious rivalry with each other. It has perhaps been 
responsible for the secrecy that has often prevailed. The 
time has come to break away from it in the common in- 
terest. There ought to be a free and full exchange, not 
only of traffic statistics but of accounting data. In par- 
ticular. something like a common accounting system 
should he agreed upon and adopted. Railroads have 
long been constrained by the Interstate Commerce Com- 
mission to practice bookkeeping uniformity. The motor 
truck and motor coach operators are now diligently en- 
gaged in seeking means of providing it for themselves. 
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The air lines should be doing the same. At the present 
time it is quite impossible to interpret alleged operating 
costs per mile without making a long series of inquiries 
into the assumptions upon which they have been based. 

Once we know what costs really are. or may reason- 
ably be expected to become with equipment actually 
within reach, we shall know how much rates have to be 
elevated. Plans can be made accordingly. There is no 
doubt that the traveling public will have to pay an extra 
fee for the speed and convenience of air trausport- 
They will have to pay enough extra to make it profitable. 
Rates may ultimately settle down at six cents a mile 
average, or at ten, or at some other figure. Our own 
guess for three years hence is half-way between those 
two levels. nowc\er that may be, the service must 
thereafter iw made and kept attractive enough so that 
the increased charges will not destroy the traffic. 

In seeking to increase the value of air service there 
has been too much talk of speed. Passengers whu will 
not pay a small excess over the railroad fare for planes 
cruising at 110 miles an hour will not be willing to ;>ay 
a larger excess for any higher figure within the realm 
of reasonable probability. The fluctuations of speed 
are now a minor factor in determining the traffic of any 
individual line. They are far less important tlian varia- 
tions of rate, of supposed safety, ant! of anticipated reg- 
ularity of service. 

Increased safety is as important as increaseil economy, 
Tlie present record is by no means good enough to 
permit of abandoning efforts for further improvement. 
Nevertheless, .\merican air transport operators can flat- 
ter themselves that never at aity time, anywhere else in 
the world, has there been so good a safely record on 
anylliing like the same amount of passenger traffic as 
has been made in the United States during the last 
twenty months. 

Reliability is equally significant. \Vc in the industrv 
are ii.sed to occasional cessations of service due to 
fog, and make allowances for them. The non-acro- 
naiitical traveler finds a cancelled trip a very discourag- 
ing experience, and next time he is likely to plan to go 
by rail in the first place. Totally Mind commercial flying 
is a thing of the remote future, but a really aggre.ssivc use 
of existing instrument.s and of existing knowledge of ra- 
dio navigation .should make it possilile to fly with visibility 
far worse than is now considered permissible. Year- 
round regularity records must lie raised to 98 jjer cent or 
better, not only in Southern California and .\rizona but 
througliout the land. Just as surely as safety lias been 
increased in tlie last eight years, reliability of operation 
can be increased in the next five. 

We have occasionally l>een rebuked in the past for 
cynicism or pes.simistu or lack of "constructiveness” be- 
cause these pages have been built upon realism, not upon 
rainbows. But we have now a prophecy to which not 
even the ntost generous optimist should take exception. 
We believe that if the air transport industry takes ad- 
vantage of its opportunities, and is properly coopera- 
tive within its own parts, the carrying of passengers by 
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air will be upon a self-supporting and profitable basis, 
willunit one i>cnny of direct support from the govern- 
ment, within three years from today. 


THE POST OFFICE 
AND AIR TRANSPORT 


W HEN the Watres Bill was under debate in 
congress, we found ourselves almost alone in 
sounding a very conservative note of very limited 
approval. While the measure was being widely acclaimed 
a.s the assured salvation of air transportation in the 
United States, we were unable to discover that it pos- 
sessed any unique virtue. It had. as introiluced and as 
it finally passed, some excellent provisions, but the ends 
for which they provided could have been accomplished in 
large part under existing legislation- Taken as a whole 
it apparently expressed the personal feelings of Post- 
master-General Brown, who had criticized the air mail 
situation then existing with a sweeping severity for 
which we have never discovered the justification 

Since the passage of the Watres Act, as before, the 
development of transportation by air in the United States 
will he determined largely by the gross amount of gov- 
ernment support provided A million dollars, or any 
other sum, devoted to mail contracts will go just so far. 
It cannot be magically extended by writing a new set of 
contracts rising a lot of new language. The Watres Act 
did not guarantee any increase in the aggregate sum 
a\-ailable. It permitted a redistribution among the 
recipients of the contracts, but that could have been 
accomplished without any fundamental diangc in the 
basis of contracting under the law that already pro- 
vided for superseding contracts by negotiated route 
certificates. The appropriations to be made for 1932 
and succeeding years are the really critical factor for 
the air transport industry. Through 1932 and 1933. 
Congress shoulil be very liberal- By the end of that 
period wc heliev that the tr.msport lines will he on the 
high road to self-support and that government assistance 
can lie rapidly scaled down. 

Everything depends on money, — and on intelligent 
administration. All sorts of legal frameworks could be 
made to work satisfactorily, with wise guidance and 
sympathetic cooperation with the industry in Washing- 
ton. How has administration so far proceeded? 

First, there was issued a schedule of rates of com- 
pensation that not only took into account the inherent 
difficulties of the route that had to be flown but also went 
on to promote the use of certain definite types of equip- 
ment and to offer incentives for the operators to adopt 
certain methods. Bonus payments for the installation 6t 
radio are perhaps acceptable, since radio contributes to 
reliability, and there was no definite provision for award- 
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ing regularity of service otherwise. Bonuses for car- 
rying passengers in the same planes with the mail were 
at least very questionable, and were tolerable only be- 
cause they were so small that they probably would not 
have much influence on regular mail contractors. The 
bonus allowed for the use of muiti-motored equipment 
was definitely undesirable, as hindering free experiment 
and free choice of that type of airplane which the oper- 
ators might find most economical and most efficient. As 
a matter of fact the Post Office Department issued this 
striking endorsement of the multi-engined design just 
at the time «’heii a marked revival of interest in large 
single-engined transport planes was becoming apparent. 

Second, the Department issued an order that all air 
mail lines operating by day must use planes capable of 
carrying passengers as well as mail. Not content with 
offering additional [ayiiient for a composite type, the 
Postmaster General definitely insisted on their introduc- 
tion on all daylight runs. 

It was felt by many air mail contractors three years 
ago that the handling of mixed passenger and mail loads 
over mountainous country and through bad weatlier con- 
ditions was often undesirable. We agreed with them 
then, and we still agree. The mail can go through at 
times with the pilot sitting on his parachute under con- 
ditions such that the acceptance of passengers would be 
indefensible. Carrying passengers, the pilot cannot have 
a parachute for his own protection. If bad weather is 
encountered on route with a mixed load, is he to turn 
back with his passengers to a good field, to try and push 
through regardless, or to land them at an intermediate 
field far from the nearest means of surface transporta- 
tion and abandon them there while he puts on a para- 
chute and goes up above the clouds by himself? This is 
not a hypothetical dilemma. It actually arises. The 
operator who wants to carry both mail and passenger on 
separate services, giving special treatment to each, should 
have the privilege of doing so. The Post Office Depart- 
ment order took his discretion away from him. 

At this point we interpolate a defense of the Depart- 
ment against charges of procrastination and obstruc- 
tiveness that have been freely made. It is over four 
months since the Watres Act was signed, and little has 
yet been done to apply it, — but it is a colossal task to 
re-draw the air route map of the country and evolve a 
scheme of compensation. The Controller-General's 
decision on "extensions" has upset many plans tentatively 
made. The delay has been bitterly hard on the operators, 
but they would have suffered even more in the long run 
from undue precipitancy in arranging the general revision 
tliat had been decided upon. 

Third came the invitations to bid on the two new trans- 
continental routes, and the stipulation that every bidder 
must have had protracted experience in regular night 
operation. The Watres Bill was carefully phrased to 
provide protection for the interests of pioneer operators 
in air transport. With the invitation for the transcon- 
tinental bid, it became evident that the Post Office Depart- 
ment has a special definition of pioneer, to include only 
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those operators who have already received air mail con- 
tracts. Companies that had opened passenger lines at 
their own expense, with no government assistance of any 
kind, were to be eliminated from consideration, for their 
passenger flying has of course all been done by day. In 
practice they have not been entirely debarred. The 
principal effect of the rulings has been to encourage the 
making of arbitrary combinations of companies to in- 
clude at least one night mail operator, spreading its 
beneficent influence over all its associates and making 
their combined bid legal. 

If the Watres Aa were purely a postal measure, there 
would be no possible objection to this, and the Post 
Office Department would be fully justified in giving 
preference to the companies with which it is accustomed 
to dealing and which have already had experience in 
handling mail. But the Watres Act was not simply a 
postal measure. It was intended to encourage American 
air transport in every sphere. It is with the greatest 
regret that we see it used to take out of an operator’s 
liands the making of important decisions about the 
organization of his own business, or to deny any estab- 
lished and experienced company the opportunity of sub- 
mitting an individual bid. 


LIGHT PLANE TOURS 
AND THE PRIVATE FLYER 


T he National Air Tour has again gone its way. 

As usual, the entry list contained a mixture of 
almost every known type of airplane. Including the 
accompanying machines, they ranged in horsepower 
from thirty to twelve hundred, in capacity from one 
man and one suitcase to a dozen occupants and great 
loads of bai^ge. It was more than ever apparent this 
year, thanks largely to the sudden growth of interest 
in very light airplanes, that no single set of rules and 
no single formula can meet so wide a range of condi- 
tions. The tour is run at present primarily in the inter- 
est of transport aviation, which is quite as it should be. 
The plane for the private pilot comes in as an atter- 
thougln, and accommodates itself to the transport plane 
as best it can. The need for an entirely separate event, 
open only to machines of private-ownership type and 
with every effort made to persuade private owner-pilots 
to enter on their own account, is glaringly obvious. 

There is run each year in Europe the International 
Challenge of "Tourism," with planes from half a dozen 
countries participating, and with the scoring system 
adapted purely to the private owner’s problem. In the 
1930 edition of that tour, just completed, 60 machines 
started and 33 finished successfully. Most of them, to 
he sure, were entered by manufacturers, but a good pro- 
portion of private individuals went in on their own 
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account in their own planes, and we have to tliank a 
British sportsman {or the only display that was made of 
an American product. — which put up a most creditable 
performance. 

Italy, disgrimtied over the administration of the 1929 
tour, has organized a rival event of its ow'n, and that, 
too, appears to be attaining full success. Only in the 
United States is there no opportunity to put the small 
and low-priced plane into a touring competition ex- 
pressly designed to meet its conditions. 

Such a tour should be planned. It should be a joint 
undertaking of the -American and Canadian industries. 
It need not extend over tnore than ten days, and it need 
not be elaborately or expensively organized. For a 
group of stock planes, of types selling at $5,000 or less, 
with private owners at the controls of a good proportion 
of the totdl number of entries, to go on a three-thousand 
mile journey around a selected part of the country would 
furnish ideal publicity for private flying. Whether or 
not such an event could be made worth while would de- 
pend only upon the manufacturers of the light planes 
and upon the present-day sportsmen pilots. Given the 
interest on their part which ought reasonably to be 
e-xpected, success would he almost assured. 


THE R-lOO 
GOES CALLING 


S INCE we last published tlic box score a year ago, 
the record of the rigid airship has continued W 
improve. It is still true that there have been no dis- 
asters to ships of that type on the Xorth .Atlantic route. 
Eleven wholly successful crossings have been made. The 
flight on which the Graf Zeppelin had to turn back 
still constitutes the only departure from a perfect record. 

Last month's flight from England to Canada and 
return is especially significant. The R-lOO becomes the 
fourth airship to establish itself on a route on which 
more than half the crossings stand to the credit of a 
single vessel. Its trip lends a new significance to the 
slogan of ‘'Imperial .Air Routes.” which has been 
clianted so persistently in Great Britain and the 
Dominions for several years past. Most interesting of 
all from the technical point of view, this is the first 
airship showing pronounced departures from the Zep- 
pelin type of construction to negotiate the Atlantic. 
Upon its brilliant demonstration we congratulate all sup- 
porters of the airship everywhere, especially our British 
friends, and most especially Commander Burney atid 
Mr, Wallace and other members of his engineering stall. 

Out of the flight there loom but two disturbing epi- 
sodes. We do not count the damaged fabric on a sta- 
bilizer as one of them, for that comes under the head of 
a minor mishap, easily to be avoided in the future. 
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Much more disquieting are the apparent unconcern of 
the British public, on the one hand, and the rumors that 
the ship is to be increased in volume on the other. 

Despite the most heroic efforts by the present Air 
Minister and his predecessor. Great Britain is still def- 
initely dubious of the airship. Despite the flight of the 
R-lOO, a flood of letters to the LoJidoii Times belittling 
the airship program sound the keynote. We believe 
lhat they are too conservative ; that they are overlooking 
a bright prospect at their very doors; and while that 
might appear to redound to tlie benefit of an American 
industry’ with which the British one is to be competitive, 
we none the less deeply regret it, for airship develop- 
ment is an international undertaking, and in order that 
airships may be fully successful anywhere they need the 
sympathy and support of many countries. 

Second in order comes the story of the intended 
lengthening of the ship, and here, if the report be valid, 
it is the over-enthusiasm of airship designers and 
would-be operators that is at fault. Holding always in 
view an ideal far beyond anything yet obtained, they 
are so impatient with the present craft that they do not 
always even allow the first trial flight to be completed 
before issuing a pronuiiciamento for bigger and better 
ships. We have seen it in the United States. The 
British arc seeing it now. It has even been seen in 
Germany, where Dr. Eckener spoke almost scornfully 
of the capacities of the Graf Zeppelin, and dwelt eagerly 
upon the need of greatly increased size atid speed, on 
vvturiiing from one of his voyages to America. 

The urge for technical improvement is indispensable, 
hut the taxpayer and his government cannot be expected 
lu go on supporting it indefinitely without having some 
material results to show. The Graf has done a great 
.service to the airsliip cause in the last two years by 
carrying at least a little paying cargo on her trips and 
by giving them the appearance of genuine commercial 
ventures. It may be that the British have now dis- 
covered lhat the R-lOO and R-101 would be more serv- 
iceable oil long routes if they were larger. It may be 
lhat some recession from the original operating plans 
will be required. It may be that when the two ships 
now under construction at Akron are completed it wiii 
be found that they too, great though their dimensions 
are, could be improved by increase in volume. 

But in the meantime, definite commercial employment 
should l)c found for the ships as they exist. The gen- 
eral public are not going to he willing to approve con- 
tinued ex[>enditiires for the support of airship experi- 
ments unless they can see some material return on each 
contribution iilready made. They are not going to be 
content with the assurance that all that it needed was a 
little more size and that next time it will he all right,— 
nor need they get along on that barren nourishment. 
There is plenty that can be done with airships of today. 
Some of it .should undertaken. Existing craft should 
he kept steadily at some useful work. This is a word of 
warning that may be applied in Cardington, Friedrichs- 
liafen. Washington, or wherever it may fit. 
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activity durii 
;cems to have 
in the air th 


the last 
on the 


ground developments of interest and im- 
portance. Therefore, in the same man- 
ner that the airplane goes over the 
ground and then into the air we shall 

up for altitude accomplishments. 

Bigger and Ixttcr sales being the 
slogan of cverv member of the industry, 
it seems altogether fitting to investigate 


PKOni'ETION 
AND SALE? 


A ccordixc to a report recently is.sned 
by the -Aeronautical Chamber of 
Commerce there were 39 less air planes 
sold during the month of July than in 
fune. The exact figures are: 321 

planes sold in June, and 282 planes sold 
in July. Those figures, of course, in- 
clude military ships. Commercially 
speaking there were 227 planes sold in 
June and 218 in July. By comparing 
those figures with the actual commer- 
cial production figures (178 for June 
and 181 for July) we note that although 
July saw a production increase of 3 
planes, it also saw a sales decrease of 

The engine production and sales fig- 

disheartening. Total engines produced 
in June numbered 391 ; in July they 
totaled 334, a decrease of 57 engines. 
For June commercial engines totaled 
239; and for July it was 166, a decrease 
of 73 engines- Commercial engines sold 
in June totaled 258; for July they totaled 
152, a decrease of 106 engines. 

-All of which indicates very clearly 
that beginning with the first of July the 
task of moving last year’s production off 
the shelf became more difficult and less 
successful. There arc those who might 

siblc as it is quite obvious to all that 
July is one of the nation wide perfect 
months for flying. A decrease during 
the next month, or this month for that 
matter, might be attributed to a seasonal 
slump. .A decline during a month such 
as July can be taken only as another 
concrete indication that the public has 
not become sufficiently airminded or air- 

any large quantities. 

•And that brings us to the .subject 
cif 1930 merchandising. Let it not be 
thought lhat this corner of the magazine 
is to lie devoted to merchandising ar- 


iii the issue. However, there arc one oi' 


Tlie problem of- inducing the public 
to fly is one which has taxed the best 
brains in the industry. As yet it has not 
been satisfactorily solved. On one side 

has not produced the type of airplane 

On the other side we hear the com- 
plaint that the price holds him back, and 
as soon as we can reduce prices plane 


Unfortunately it will have to work 
the other way. The airplane inanufac- 
lurcr has got to increase sales before he 

accordance with the economic standards 
of liis business. Therefore, 1930 mer- 
chandising procedure will be to sell the 
man that has enough money. We have 
not at present the sales volume that per- 
mits a slashing of prices to conform 
with limited pocketbooks. And, in the 
opinion of many, we have not got the 
kind of airplane that has a unanimous 
appeal. Thus it follows that we must 

ue ask for that which we have, and 
which we consider to be the best at this 


The above statement is neither new nor 
startling. .Anyone who has given aero- 
nautic merchandising serious thought 
has arrived at the same conclusion. 
However, the conclusions reached as to 
how to sell the man with money are not 

It has liccoitie quite the thing in aero- 
nautics to perpetually make comparisOTS 

industry and the aviation industry. In 
that respect we claim to be no outsider. 
Hence, what follows is no deviation 

In the early days of the automobile 
the salesman sold his prospect three 
things; transportation for either busi- 
ness or pleasure, the modern means of 
transportation, and, because the pros- 
pect knew little if anything about the 
operation of the modem means of trans- 
portation. he sold him the idea of em- 
ploying someone to operate. In other 
words, a chauffeur. As the prospect 
became more accustomed to the new 
means of transportation, he became 
more and more interested in its opera- 
tion. The result was dial eventually be 
got the desire to operate it himself. In 
time he got so that he would take the 
wheel for awhile. In time improve- 
ments in design gave him the desire to 


operate it all of the time. In time 
hundreds and thousands were operating 
their own antomobiles. And today the 
number of chauffeurs is infinitesimal a- 
compared with the number of private 
operators. 

We fail to see much difference 1«- 

salesman and the present day airplane 
salesman. We do see, however, the folly 
of endeavoring to sell a man something 
about which he knows very little by try- 
ing to convince him that he can pick it 
up in no time. He, like the early auto- 
mobile owner, may get the urge to pick 
it up later, but at present the idea of 
being his own chauffeur, even though it 
be in an airplane really doesn't interest 
him very much. Of course die excep- 
tion is the sportsman pilot, but he is of 
another breed of prospect. 

Therefore, if there be a certain 
tangible relationship between die devel- 
opment of the automobile and the air- 
plane, does it not sound practical to take 
a leaf from the automotive book? If 
during 1930 our general market is to be 
made up of people with money, why not 
stop selling just the airplane, and in- 

use to which the prospect may deem to 
put it, the means of modern transporta- 
tion, and a pilot to handle that modern 
vehicle. It will be no more difficult to 
sell all three than it will be to sell just 
one of them. And die result will be 
infinitely more beneficial to the growth 
of the industry. 


SAFETY IN 
FLYING 


O xE particularly interesting devel- 
opment during recent weeks, that 
calls tor enthusiastic support from alt 
sides, is an airplane parachute developed 
by the Russell Parachute Co., and spon- 
sored in public test by the Detroit Air- 
craft Corp. .Although dropping a plane 
by parachute has been tried before and 
with little success, the results of the test 
recently conducted in Detroit give every 
indication that another definite step to- 
ward the reduction of accident-life-loss 
' has been, or is about to be made. 

Although the plane was damaged in 
the landing, its pilot Vance Breqse was 
unhurt, and later issued the statement 
that the landing shock was no greater 

landing. We sincerely hope that devel- 
opments will be continued and the per- 
fected product installed in every trans- 
port plane. Even though the occasion 

the fact that it is there ready to perform 
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its duty in case of necessity wili have 
a most comfortinf effect upon the ner- 
vous air passenger. 

Yet with our praise of this new and 
possible air accident mortality rate re- 
ducer we add a word of caution. Let us 
not be completely content with it as 
such. No one device is going to pre- 
vent accidents, or even reduce them to 
a considerable lesser degree than tliey 
are now. It will be a combination of 
safely improvements which will even- 
tually place the airplane on a high safety 
level. Tor instance, a plane parachute is 
of little use if the plane catches on fire. 
It is of no use if the plane flies into a 
mountain side. Hail, to the plane with 
a paracliute, and a double hail to the 
fireless airplane and the non-mountain 
hitting ship ! 

AIR TRANSPORT 
TRAFFIC REPORT 

S HOBTLY following the long awaited 
confirmation of the P.A.A. purchase 
111 Nyrba assets (which incidentally is 
a splendid bit of good fortune for 
.N'yrba) comes an air transport report 
for the second (juarter of the year. It 
has been released by the Aeronautical 
Chamber of Commerce, and its sum and 
•substance casts a very refreshing ray 
of sunshine upon the otherwise dark and 
somewliat dismal aeronautical situation 
in this country. It seems that although 
manufacturers are struggling desperately 
to stem the tide of red ink, and air 
transport operators are carrying on with 
fear and trembling lest some mystifying 
interprciaiion of the Watres Bill pops 
up to ruin their best laid plans, the lay- 
public is patronizing the airlines in in- 
creasing numbers. For the first three 
moiillis of the year a total of 44,931 
passengers were carried. And for the 
.second quarter the total was increased 
In 88,074. The mileage flown during 
the two quarters was 4,409.791 for the 
first three months, and 6,315.544 for the 
second three. Not only has there been 
a most picasing increase in passenger 
traffic, but there has also been a com- 
mendable improvement in the percentage 
of scheduled miles flown. For the first 
three months it was 79.18, 84.94 and 
91,68 per cent. For the second three 
montiis it was 96.50, 98.50 and 97 per 
cent respectively. 

Of course it must be taken into con- 
sideration that weather conditions dur- 
ing May, June and July are considerably 
more favorable than during January, 
February and March, However, to off- 
set tint perhaps, we liave llie fact that 
during the last three months there was 
a fare rate increase put into effect on 
some of the lines. 

Regardless of all that, the fate of air 
transport in this country has not caused 
us iialf the tliouglit and worry that tlie 
small plane market has. It has always 
been our contention that the airplane is 
a commercial means of transportation 
and not a toy for those who may have 
the price, even if that price he very low. 
We believe that as time goes on there 
will be a profitable private market for 


the .small plane manufacturer, but the 
back bone of the industry will be the 
transport lines that reach out in all 
directions, tapping the commerce and 
daily activities of every town and city 
in tlic country. 

To express our beliefs more clearly 
we compare the private plane business 
to the aeronautic industry in exactly the 
same way that we compare the motor 
boat business to the shipping industry. 
Of recent years the motor boat, par- 
ticularly the outboard motor boat has 
caught the fancy of the nation, and ac- 
cording to reports, some handsome 
profits liave been made by tlie manufac- 
turers, However, those profits gratify- 
ing as tliey may l)c cannot be compared 
with the profits made by the steamship 
companies of the world. In time the 
same tiling will lie true regarding the 
private plane and the air transport. 

Of course before that time arrives ive 
wili witness many changes in the trans- 
|iort airplane. Somehow we feel tliat 
tile air transport of the future will have 
icry few of the characteristics of the 
(iresent dav craft. And like the rail- 
roads it may take some time liefore 
passengers will be carried at a profit. 
We look for such legislation as the 
Watres Bill to be our salvation until 
llien. However, if with the equipment 
and service we have at present we can 
continue to build up air transport 
patronage, it follows that future im- 
provements in same will sec a propor- 
tionate increase in passenger revenue. 
Tlic biggest problem facing tlie industry 
is liow to induce tlie members of the 
general public to regard the airplane as 
a valuable and indispensable asset to 
llieir daily life. The problem will be 
.-.oivecl througli the medium of llie trans- 
port lines, Tlicrefore traftic increases, 
small as they may he, and teasing as 
they may lie with regard to the possi- 
bility of ever getting into blue ink, may 
be taken as definite indications of oros- 
rcss in aeronautics. The old saying tliat 
Rome was not built in a day can be 
applied with emphasis to our situation 
riglit now. For a time we were almost 
believing tliat we would witness a tnil- 
icnium in industrial development ; that 
aiiation was going to establish a prece- 
dent by going to tlie very top in leaps 
and liounds. Now our common sense tells 
us that tiiat couki not possibly have 
liappened. We ivere hound to hit tlie 
slump that did hit ns. 

In short the growth of new tlevelup- 
meiit is gauged by the neeil of tlie pub- 
lic for that development. In develop- 
ment n c are ahead of tlic time.s. As yet 
Me have not cnnipletely or adequately 
convinced tiie public that it needs tlie 
airplane. We are making progress in 
lliat task liowevcr. Perliaps there is 
sumetliing that will come to pass to 
ssviiig the tide completely over. As one 
great captain of industry has been 
(juried as stating . every suc- 
cessful industry has a key invention 
wliicli forms the line of dcmarkalion lie- 
tween success and failure,” A review of 
otiicr industries bears out tlie trutli of 
tiiat statement. Perliaps aviation is 
waiting for its key invention. What 


that key invention will be we certainly 
do not know. Perhaps it will be an 
absolute method of landing in fog, or 
suspension in air witli engines dead, or 
a five foot airport, etc. At any rate, the 
key invention will probably not be long 
in coming, and in the mean time the 
progress we make in air traffic operation 
at least strengthens the back bone of the 
industry. 

THE 1930 

NATIONAL AIR KACEii 

A ltiiou'ou the 1930 National .^ir 
. Races arc dealt with in considerable 
detail elsewhere in this issue there is 
one event that took place wliich is 
worthy of mention in these columns. 
Partinilarly in view of the relation it 
has to what we liave lieen writing about 
ill llie above paragraphs, Tliat was the 
non stop derby. 

The first non-stop derby on a National 
Air Race program was fiown, or rather 
attenipteii, during the Spokane meet in 
1927. The race was a failure as tile 
only two contestants were forced to land 
short of the mark. The course was New 
York to Spokane. In 1928 at Los An- 
geles the New York to Los Angeles 
non-stop derby was also a failure, no 
jilane making the entire route witliout 
landing. However, in 1929 three of the 
four contestants managed to fly non- 
stop from Los Angeles to Cleveland. 

This year tlie race from I.os Angeles 
to Cliicago was what one might regard 
100 per cent perfect. There were five 
planes competing, all of tlieni iMickheed 
cabin jobs. Four of them were pow- 
ered with the Pratt & Whitney Wasp 
engine, while the fifth was fitted with a 
Pratt & Whitney Hornet engine. All 
five readied Chicago non-stop, and tlie 
difference betivcen the time for tile first 
pl.ane and the time for tlie last plane wa- 
.49 inimites and 37 seconds ! 

It is admitted that five of the best 
long distance pilots in the country were 
at the controls. But when five jdanes 
can go full tlirottle for 1.760 miles and 
arrive witliin 49 minutes of each other 
we need not feel that we are slipping 
backward. An exhibition of long dis- 
tance rdialiility like that is proof posi- 
tive of progress. It speaks volumes foi' 
both plane and engine, and it was a pity 
that the visiting lay public at Chicago 
was not more impressed. 

And from our ob.scrvations they were 
not particularly impressed. Not because 
tliey knew all about it and considered 
the affair of little importance as com- 
pared to wliat was going on right at the 
field, but because they didn't have a 
clear idea of svliat it was all about. Tiiat 
was tiie fault of tiie annonneers. The 
planes left I.os Angeles at different 
times, and tlicrefore tliere was a con- 
sidcralile lap.se of time between the ar- 
rivals in Oiicag*,. a m.sUcr nf f.sc* 
four of the pilots took off on one (l.iy. 
while the fifth took off the next day. 
When one of them roared across the 
finish line the audience had not the 
slightest idea who it was. Sometime 
later it would he announced, and the 
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public atendliig would promptly forget 
all about it. However, as mentioned in 
the report of the races printed elsewhere 
in this issue, the announcing was far 
from good, and we will have to be satis- 
fied with what little worth while in- 
formation was divulged to the public. 


COSTES’ PARIS- 
NEW YORK FLIGHT 


T he crowning aerial acliievcineiit of 
recent weeks was, of course, the 
non-stop Paris-Neiv York lliglit by 
Costes and Bellonte in their Hisso pow- 
ered Breguet. Their fligtil wliieli took 
37 hours 18 minutes ami 3U seconds to 
eoniplete has, as one governmenla! dig- 
nitary so aptly put it, made the North 
Atlantic a two-way street. 

The details of the flight have been 
published and re-publlshed in all the 
newspapers of the world. There is 
ihercfore no need of repealing ilieiii 
here. However, there are one or two 
points regarding the flight that got little 
if any mention in the daily press. One 
is, what did the flight prove? Another 
is, what benefit was it to the progress 
of aeronautics ? 

As we view the accomplishment our 
answer to both questions is. , . 
nothing. If anything was proved it 
was only the tact that all things being 
equal an open cockpit job can cross the 
north Atlantic from east to west, and 
that said plane does not have to be 
.straight from tlie production line. What 
lienefit the flight will have upon the 
progress of aeronautics will have to be 
gauged by tlic amount of public interest 
attached to the crossing. However, the 
public will always turn out for a hero 
whether that hero be of the air or of the 
ground. Of course, there is some benefit 
to be derived from the flight in tlie form 
of aeronautic publicity on the front 
pages of tile press, and perhaps our 
pe.ssimisni causes us to underestimate 
the value of such publicity. However, 
we feel that little if any benefit was re- 
ceived in the form of ideas for future 
design improvement, navigation knowl- 
edge or new meteorological inforroaliotl. 

■ITie alxjve paragraphs may cau.se one 
to believe tliat we attach little im- 
portance to the Frenchman's flight. 
'Iliat is correct, as far as the flight 
marking a definite step forward in avia- 
tion progrc.ss is concerned. The items 
nf skill, courage, flying knowledge and 
perseverance involved are things entirely 
apart. We wish to make our voice as 
loud as the next in bestowing praise 
upon Costes and Bellonte. We have al- 
ways considered Costes to be the second 
Iwst if not the best pilot of the post war 
period. His latest accomplishment only 
serves to boost him in our esteem. 
However, there is a vast difference 
helwcen a spectacular event that is not 
necessary of accomplishment, and one 
which although less spectacular becomes 
the corner stone in a progressive and 
nation wide beneficial development. The 
difference between tlio.se two things is 
something to which we ourselves have 
been blind for quite some time. 


No matter tlie nature of the flight; no 
matter Iiow unimportant it was lo aero 
progress: no matter how foolishly risky 
it was, every successful fliglit has been 
met with shouts of praise for blazing 
some sort of an air trail or other. The 
press has worked overtime to get all 
the hair raising details to the public. 
Men who knew in their hearts that the 
flight was unwarranted made countless 
after dinner speeches in which they 
pointed out how the flight was a great 
step forward. Innumerable firms have 
offered all sorts of rewards and prizes 
for others to shoot at. The result of 
all lhat sort of thing has merely served 
as an impetus to pilots to risk their 
lives under the cloak of progress mak- 
ing accomplishments. 

To attempt a hazardous flight is no 
crime. Even if it has been done before, 
it is not foolliardy for someone else to 
do it. Wliat is fooliiardy is for us to 
encourage tJie idea along tlic line of it 
being of any value to any one other than 
tiie person who docs it. As a sporting 
thing, as a feat of daring, or purely as 
.soiiielhing the adventurer desires to ac- 
complish, it may be perfectly justified. 
Bill tiie success is strictly personal and 
we shemki not let our tongues run 
astray by stating tliat great steps tor- 
ivard have been made. Sucli a thing is 
inisleaditig to our listeners. 

In that respect we praise Costes' fliglit 
more tlian we praise a number of the 
otiiers- It is our firm belief that Costes 
made that fliglit because Costes wanted 
to, and not because he believed that he 
was blazing an air trail to greater aero- 
nautical progress. VVlien he reached 
these shores he carried on lo Dallas, 
Tex., to win the prize that awaited him 
there. S^eral were surprised 

sion for surprise, Costes did not fly the 
Atlantic for science. He flew it tor 
Costes ami the glory of France. He 
made no pretense that it was otlierwisc. 
and we certainly admire him for that. 

To those who insist that Costes' flight 
was a step fonvard in aeronautical prog- 
ress we call attention to the plane he 
flew. It is several years old. In it 
Costes has made several no-stop trips 
considerably longer than the distance 
from Paris to New York. In other 
words, before he set out he knew, and 
the world kiiciv, the distance possibili- 
ties of the plane under ordinary condi- 
tions. It was not a question of whether 
the plane could travel the distance be- 
tween the two big cities. Ratlier it was 
whether Costes could get a good cnougii 
break in the iveather to permit him to 
get through. He did and of course we 
can not by it all to luck. The success 
of getting through was a comhination 
of luck, good navigation, gootl radio and 
a born pilot. The plane and engine 
merely functioned as they liad func- 
tioned before. 

He made the trip in a plane that had 
already flown countless thousands of 
miles. A plane that was built years ago, 
A design that has douhtie.ss been im- 
proved upon already. It crossed the 
Atlantic . - . how ridicuMus it would 
be to even think of converting its tvpe 


into a mail plane and opening a fast mail 
service between the two continents. 

The time is perhaps not far distant 
ivlien there will be an air connection 
between Europe and America, but we 
.-.iioiild not let ourselves believe that 
Costes' flight or any other flight during 
the last two years, is speeding up that 
time. We have got to learn to walk 
before we start running. And as most 
of us M-ill agree, we haven’t learned to 
walk right yet. Let distance flights 
carry on. There is always a certain lure 
that some cannot resist. There always 
will be, no matter how we may strive to 
stem it by legislation or otherwise. But 
let us not consider, or worse openly 
state, that successful repetition of a 
flight constitutes industrial progress. 
Particularly when the plane used is 
slowly growing whiskers, good as it 
may be. Such a flight is a demonstra- 
tion of personal daring and skill. The 
re«-ard should be personal also. It 
could not be anything else. Costes is a 
great pilot, he has made a great flight. 
We admire him more than ever and we 
sincerely hope that he will obtain the 
fullest measure of personal reward. 

THE 1930 NATIONAL 
AIR TOUR 

A s WE conclude this months' opinions, 
the 1930 National Air Tour is well 
under way. A total of IS planes of 
various makes and types are to visit 
some 30 cities in 14 states and 3 Cana- 
dian provinces. Accompanying the con- 
testants are 17 other planes carrying 
officials and guests. Tliat makes a total 
of 35 planes in the aerial caravan. 
Thirty-five planes lhat will be inspected 
by thousands and thousands of prospec- 
tive purchasers. If nothing else the an- 
nual air touring classic of tlie country 
i.s a perfect advertisement for the avia- 
tion industry, 

111 years gone by tiiere has been some 
sort of dissatisfaction crop up during 
the Tour or follmving its finisli. There 
always will be lhat sort of thing no 
doubt, Every industry Has its prima 
donnas who arc prone to complain at 
the slightest provocation. However, 
cacli Tour has sccmetl lo be more suc- 
cessful than tlie one before it. Tiiere- 
fore, perhaps it would be just as well to 
expect a certain amount of dissension 
among tlie contestants and overlook it 
in favor of the real opportunities which 
the Tour affords. The Tour will get 
publicity wherever it goes. What tlie 
niaiiufaclurer.s entered want, is prospec- 
tive sales. That's the main idea of the 
Tour. It was inaugurated for tliat 
reason. IVith aeronautical nierchandis- 
ing in a very bad way just at present, 
tile Tour slioutd lie cashed in on to the 
utmost. There is no reason to feel that 
the Tour failed if one docs not reluni 
to Detroit with a hook full of orders. 
Where the Tour will fail will be if one 
returns to Detroit with no names and 
addresses of persons who were provided 
with product information en route and 
sufficiently interested to warrant a thor- 
oiigii follow up. 
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Statistics of the Month 


N KV\' material furthei- »upplenieiu- 
injr the statistical issue. Avia- 
TiON, March 22, 1930, is given here- 
with. As announced in our April 26 
numbci' (which carried the first sup- 
plement) such data will appear regu- 
larly each month for the use of tliusc 
who wish to keep the curves and totaU 
up to date. Page numbers in the sta- 
tistical issue are given. 


Miles scheduled dally with malls. . .SS,8S4 
Total Mllease scheduled dally 120,358 

firet iris monthe of 26S0 are; 

Total miles scheduled 8,133,<7II 

Amount paid to contractors SS.SSsistO 

Averare weight per scheduled trip, lb.200.1 
Average compensation per mile flown. 5.952 
Average compensation per lb. car- 

fPaoe S7ej OanCracC air niatl reffularicji 
fPeroentaffC of rniloage fiouiii of mUeaof 
scheduled; 

IPage S7SJ Percenlcpe of total route 
vtUeage on which mail le curried. 

July 31, 193C 58.3% 


IJCKX.'IXO 

r.lccuee end fdCHtifiCQtloil Data. 

Idenliflcallons valid 2,371 

Total licenses and idenUflcalluna. . 9,191 
Ratio of licences to total 0,732 

Kumber of mechanics' licenses valid 9,039 
fVcic pilcle’ llceueee leeued during 


Umlted 




Ratio of licensed p 
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tPage 578; Civil Aviation in the United 

two of the eetimated flguree appearing 
In lAle tubulutloa, and Insert the correct 


Passengers ci 


Airplane Uceases and IdcDlltlcnllonc ,Vppllecl Pur auU Uraoted 



The above curves show the average 
numbers of licenses and Ideatlflcatlonu 
applied for or <ln 1930) granted each 

log 1930 os reported by the Aeronautical 
Chamber of Commerce. The two curves 
for 1930 run parallel with each other in 
general, changes In the trend of the 
license Ogurea taking place at a some- 




tPaoce SOJ cud 600) Detailed export 
data for duly were piiblUthed oit page 8 

Nnws. Cumulative flffitres for the flvet 

gather with the percenfups of increaxe or 
periods are glcen bclcic. 


V'sluecfsosina! 3995,773 5797,473 —0 2 

Valuaotpnrls.. 51.335.077 51,294,281 3.1 

Total value uf 

csporls 55,577,451 15,878,155 —5 0 

Apparently the year 1930 will not con 
tiDue the steady rapid growth of export 
that has marked Che last four years. Tli 

year, however, Is very small. Taking Int 
account the sharp drop in production fo 

the aircraft industry's trade that is goln 
abruod is mucii greater than at any pre 
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t-alue of aircraft parts (and this increase 

engines exported. However, there has 
nnt been a relative Increase In Ihe value 
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Top curve: Record of glider Idenilflcn- 

month. The week ending August 30 
marked the beginning of glider licensing. 
At the end of that week 18 gliders were 



rOKErOM civil. .\EROS.\CTICS 
The foTtowing data wilt Jill in many of Ihe 
remaining blank spaces rcmolKtiip in the 

lion le for the year J9f3 tmlcss othenoleo 
indicated, (Page 88|) Statistics of Civil 
Air Traneport, 


Miles of airlines In operation. ... 2,232 

Belgium 

Milee of airlines In operation... 2,932 

Paseengers carried 3.201 

L.b. of mail and express carried 310.000 
Total number of civil aircraft., S3 
Csechoslovakla 

Lb. of mail and express carried. 1,333, 322 
Humber of aircraft in transport 

Miles of airlines In operation... 17,200 
Passengers carried ^ 100,114 

Humber of aircraft in transport 

Total number of civil aircraft.. 9311 
mstlnuxted production of aircraft 2.400 

Miles of airlines In operation... 16,500 

Paasengers 111,124 

Lb, of mall and express carried. 3.831,220 
Total number of civil aircraft.. 971 

Miles of airlines In operation... 3,305 

Passengers carried 28,207 

Lb, of mall and express carried. 2.078, 487 
Humber of aircraft employed In 
transport service 28 

Passengers carried 14,432 

I.h, of mall and express carried.. 387,012 
(Page C87) Prrcciiinge of Urgulorlty 

Percentage of scheduled trips cnni- 

pleted 92.664 

Percentage of slertril trips com- 
pleted 98-9'4 

(Page 607) .4nnucl -Cb-plcnc ffilcoge In .84r 
rransporf (for ISO) 

Csechoslovakla 119.192 

France 5,859,403 

Poland 827,736 


The accompanying curv'e Isa continuation 
senger Irafflc which was published In the 

trend of passenger traffle and average 
rates charged per passenger mile during 


operate 

variety of seasonal conditions. 
They may be considered as a fair sample 
of all airlines now In operation, n-ith 
the exception of the lines of a pure trinler 

drawing the patronage curve are w-eighted 
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i passenger trafBc, 


flc. During August, ths upward trend 
In the passenger traffic curve appeared 
anew, bringing the index back above the 

.senger traffic will continue much longer. 
The usual seasonal decline will soon 
begin, although lowered rates and an 
extended habit of air travel no doubt 

senger traffic as has formerly been 






nreat Britain 345,499 

Posscnprr-.lfilcs 

Auslmlla— 1927 413,071 

-\ustralia— 1921 645,899 

Australia — 1929 1,522,267 

areat Britain— 1929 7,120, 663 

Australia — 1921 84 

Australia — 1029 122 


AFTERTHOUGHTS 
ON THE RACE 


By Edward P. Warner 

Editor of Aviation 


I N MAKING critical comment on an aeronautical 
event it is convenient to draw a sharp line of divi- 
sion between policy or general plan and its execution, 
In judging of the success of a race meet, wc have to ask 
ourselves two questions. First, what were the races 
designed to accomplish, how were they intended to accom- 
plish it, and was the end a worthy one? Second, were 
they well run? 

Upon the first point there is room for a limitless dif- 
ference of opinion, for liardly any two people will agree 
upon just what is a worthy object. Is it intrinsically 
helpful that aviation should f)e kept on the front pages 
of the newspapers? Is it desirable that people should 
gaze oi>en-moiithed at airplanes? Should all competitions 
held be so simple in their rules and organization that they 
can be explained to a miscellaneoii.s audience in a few 
sentences from a loudspeaker? Are the National Air 
Races intended to appeal primarily to the aircraft indus- 
try, to amateur competitors, to the general public where 
they are held, or to all the newspaper readers of the 
United States ? The writer has his own answers to those 
questions. Practically every reader will do the same. 

Upon the second factor there should be no question. 
Good nianagemettt is good management, and is always 
recognizable. It should be as easy to pick out executive 
work deserving of extraordinary commendation as to 
recognize flaws of omission or commission on the part 
of the organization. 

The Personal Appeal 

A ' Chicago, as at Cleveland and Los Angeles, the gen- 
eral plan revolved entirely around a determination to 
catch the crowd. The local advertising had been excel- 
lent, and local interest had been sedulously tended to a 
high pitch. The publicity before and during the races, 
as well as the actual program of each afternoon’s events, 
was focused upon tlie displays to be given by famous 
flyers. “People,” says an axiom of the newspaper busi- 
ness, “want names.” The anticipation that Lindbergh will 
arrive from some distant point, circle the field and land 
and be escorted to the judges’ stand, is still good for 
thousands of extra admissions. The lay public under- 
took the lengthy trek to Curtiss-Reynolds airport to see 
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for themselves, even though at rather long range, the 
men who had been filling the headlines in their papers. 
The names of Frank Hawks, Jimmy Doolittle, and A1 
Williams had been household words, and they needed no 
advance advertising. Skillful publicizing supporting a 
natural press interest had developed for Doret, Loose, 
and ollter European participants' reputations something 
like those that they had in their own countries. The 
services, of course, have a prestige of their own with the 
crowd without the necessity of exploiting individuals, but 
they have added to it by giving a collective personality 
to such picturesquely named groups as the Sea Hawks, 
the Three Musketeers, the Fireflies, or the Unholy- 
Three, 

So far as public interest and ]>ublicity given were con- 
cerned, the races themselves, with the possible exception 
of the Thompson Trophy Race, were an afterthouglit. 
On that point those who, like the writer, believe that the 
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No organization is so perfect that its work- 
ings can lie exactly foreseen. No one could 
tell just how the Air Races would go until 
they were over. It then becomes appropri- 
ate to make a critical study of the Race 
Meet, both as a matter of general interest 
and as a guide for planning similar events 
in the future. Such a critique on the 
Cleveland Races was prcsenled in AVIATION 
for September 28. 1929. This article is 
a similar study of the events at Chicago. 


National Air Races should be what the name implies will 
score their first serious complaint. The air races become 
more and more emphatically a stunting show. In the 
past, that has been accepted as inevitable on the theory 
that races themselves could not be made attractive to a 
crowd. The Chicago meet came so near to making them 
attractive and exciting, and the reasons for the failure 
to achieve complete success were so obvious, as to shatter 
that theory. The Indianapolis Speedway draws a capac- 
ity crowd on every Decoration day, and has done so for 
nearly twenty years, to see an event that is intrinsically 
dull beyond belief. They do it without putting on any 
games of auto-polo or any loop-the-loop festivals as relief 
to a steady five-hour parade around a brick saucer. Air 
racing can be made more interesting to the non-technical 
onlooker than any automobile race. All that is wanted 
is better management and better publicity work. 

Let it be emphasized again that in these respects 
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Chicago marked an enormous advance over either Los 
Angeles or Cleveland. The criticisms that had been 
made in other years were carefully taken to heart by 
the responsible officials in Chicago, and every effort was 
made to avoid repetition of the same mistakes. The 
endeavor was about 80 per cent successful, — and to be 
able to put it as high as that is really strong praise. 
If future contest committees build on Cliicago’s experi- 
ence in tlie same way, we should very soon have races 
that are capable of carrying themselves without having 
to depend on the Army or Navy or the gyrations of 
civilian acrobats to furnish public appeal. That optimis- 
tic propliecy runs counter to the convictions of some of 
the best showmen in the business, but we again offer 
Indianapolis, and for that matter a variety of other 
sporting events, in evidence. 

Race Managcineiil 

T he first thing needed is of course a belter and more 
personal publicity. If pilots already "famous” in the 
headlines will tliemselves enter in the races, so much the 
better. If not, some advance effort should go into telling 
the public something about those that do compete and 
into “building up a personality” for them. Mrs. 
O’Donnell, Mrs. Omlie, John Livingston, Verne Roberts. 
Leroy Manning, and many others should be good for any 
amount of public interest and newspaper attention if 
their stories are properly presented. 

The next consideration is that the races should be 
intrinsically exciting, and it is there that Chicago made 
the greatest progress over all its predecessors. So far 
as the spectator is concerned, there can he no such thing 
as a race if the contestants all start at different times and 
chase each other around the course in an endless proces- 
sion. The "race horse” start eliminated that trouble once 
and for all. Incidentally, the name is a little unfortunate 
as it suggests, at least to those who are not followers of 
the track or who are familiar with trotting rather than 
with running races, a start in full motion, whereas the 
time was actually taken from a standstill at the instant 
when the starter dropped his flag. There have been 
alarming prophecies about the possibility of accidents 
from several machines started simultaneously. They 
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proved unjustified. E. W. Cleveland in cliarge of gen- 
eral operations at the starting point and Ray Collins 
controlling the actual alignment of the machines and 
dropping the fiag kept everything running smoothly. 
There were no crashes, and so far as the writer could 
observe no near-crashes, from that cause. The introduc- 
tion of a scattering pylon changes the length of the 
course and distorts the apparent speeds, but these races 
are not run to make records, and speeds on the first 
lap from a standing start have little significance in any 
case. If a measure of the performance of the airplanes 
is desired, it is better obtained by taking averages for 
the remainder of the course, with the first lap excluded. 
The speeds quoted from Chicago were a little misleading 
in any event unless carefully interpreted, for it was not 
generally realized that the “five-mile” course had delib- 
erately been made 834 ft., or three per cent short- The 
object was to make approximate allowance for the extra 
distance covered in rounding the pylons, so that the 
calculated lap speeds in the races might be close to the 
normal straight-away maxima for the machines. 

The simultaneous standing start for all competitors 
was considered too hazardous in the Thompson Troi>hy 
Race, and they were sent off at ten-sccond intervals. 
In such a case, it would seem better to limit the number 
of competitors very definitely, to put a scattering pylon 
three or four miles awa\- if necessary, and to use a flying 
start with the planes lined up on a non-competing ma- 
chine as a guide. That is quite as practicable a type of 
start for fast airplanes as for automobiles, motor-boats, 
or trotting burses, all of which score down to the line 
keeping approximately abreast and go over on the drop 
of a flag- In fact, a little experimenting might well be 
undertaken to detennine whether or not the simultaneous 
flying start should he snijstituted for the standing “race 
horse" type in all events. With proper cooperation from 
the pilots ill keeping abreast up to the starting-line, it 
could be made l«ilh fair to the coiu|K‘titors and very 
exciting for the auilience, 

ifihorl Courses and Short Races 

A vothek very helpful innovation wa.s the shortening of 
the races and the use of the five-mile course through- 
out. The course was too small for the 'I'homiison Trophy 
Race, where the making of so many turns in sucli rapid 
succession in fast planes iiii|)oscd an unfair and danger- 
ous strain On the pilot, hut for all the stock plane events, 
and indeed even for the free-for-alls of the .smaller 
classes, it was ideal. There was some suggestion that 
the course should liave been laid out so that the audience 
could have seen more, (lerhaps in rectangular shape with 
a short 1^ across the field and a turn made in front of 
each end of the gvandslaiid. but it is very difficult to 
imiirove on tlie present form without running the risk 
of having the machines drift over the stands as they 
turn, if fas is usually the case) pilots misjudge the pylon 
and start to turn too late and sss ing far past it. The one 
bad mistake in layoiu, as seen in retrospect and as was 
tragically shown by l.ieutenant deShazo’s accident, was 
the extension of the stands around to a point where 
planes normally passed over them on finishing a race. 

There is no |iarlicnlav reason why large airiilanes 
should rty a longer course than small ones, merely 
because they are aide to carry more gasoline. The 
trans|iort machines were sent ten laps, while nearly all 
the other events were confined to five. The shorter 
distance is tjuite enough for any tyjie of plane, and in 
fact it might e'’en lie cut to three ivith profit in some 


cases. No race need last over fifteen minutes, and ten 
is about the ideal. In only about two cases in the last 
four days of racing were there changes in position among 
the leaders after the tliird lap of a five-lap race, and those 
were due to the eventual winner having got away to a 
poor start. If the flying start were used, three laps would 
certainly be sufficient. 

It is of no importance that a large number of starters 
be secured to make an air race interesting, but it is 
important that the event be well contested. Two nia- 
chiiies keeping close together all tlie way around the 
course are more interesting 
than a dozen strung out at 
wide intervals. The ideal is 
from three to five planes, 
and where there are more 
than five starters preliminary 
heats might well be resorted 
to. To encourage close 
finishes among machines of 
varied types, handicap 
events, which liave been used 
with such extraordinary suc- 
cess in Great Britain but 
have been persistently 
neglected here, should roost 
ccrtainlj- be introduced. It 
was suggested by Major 
Schroeder that in the future 
a series of handicap races 
might well be run, with the 
same entrants on each day, 
the starting times for the first 
day being arbitrarily assigned 
in the liandicapper’s judg- 
ment and being readjustexi every day thereafter in the 
light of the results secured in the previous heats. With 
the accumulation of data in the hands of the handicapper, 
finishes « ould grow steadily closer, and the races steadily 
more exciting, as the meet neared its end. 

An innovation at Chicago, which again paralleled, 
although it did not actually imitate. British practices, 
was the introduction of a freak medley race. Tlie contest 
in M’hich amphibious were required to fly from the field 
to the lake, land there and pick tip a dummy and bring it 
back to tlie field, had some special technical interest, and 
was entertaining both for the competitors and for the 
s|)cctators- While the gymkhana element should not be 
allowed to run away with the straight speed contests, it 
may well be extended a little farther than at Chicago- 
that is the credit side of the ledger. On the debit 
side the outstanding items are the amiounciag, which was 
ajipalling. and the old grievance of lack of score cards. 

Loud-Speaking Defieienrifs 
T T p TO the last two or three days, when a certain im- 
^ proveinent was mani fest. the announcer seemed to be 
both uninterested in the races anrl almost completely 
ignorant of what ivas going on. One of tlie gentlemen 
who labored at the microfihone suffered from the afflic- 
tion, common among the members of his profession, of 
over-rating his own standing as a humorist. On at least 
one occasion the announcer did not even mention a race 
or take note of its existence until it was about half over. 
The loud speakers were kept busy pouring into the 
audience's ears the current baseball scores, the informa- 
tion that "3frs. wants her husband and wants him 

now," such personalia as "Mr. 's baby boy has 
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arrived at the hospital,” and the like. They were used 
also for extolling the unique sfirtnes of somebody's 
cheese and somebody's beer and for giving imitations 
Cnot announced as such) of liow Mr. Graham Mac- 
Namee would act if he saw an airplane stunting. .\t 
various times during each day, the microphone was 
turned over to specially qualified individuals who knew 
what they were talking about, and managed to he 
informative and entertaining without being silly. 
Lieutenant Chourre described the Navy’s maneuvers each 
day. Lieutenant Ennis did the same for the Army, and 
-Mford J. Williams told the audience what was going on 
when the foreign pilots were in the air. It might have 
been a good idea to get someone who knew something 
about the races to handle those, broadcasting a running 
account of what was going on, with appropriate com- 
ments on the speed being made, the manner of flying the 
course, and the characteristics of the various airplane,? 
and the histories of the pilots involved. The failure to 
do that, in fact, transcended all other lapses in the actual 
race man^ement. Those whose recollections of National 
Air Races runs back to Dayton in 1924 and the announc- 
ing of Louis G. Meister have been wondering ever since 
why he is not called back into service at the microphone 
during competitive events. 

In the past the excuse could be made that the 
announcers were unable to get information from the 
timers until it had passed into the category of ancient 
history. That difficulty might have been overcome by 
using unofficial timing with a stopwatch for the purposes 
of securing broadcasting material, but in any case the 
excuse no longer exists. The organization of the tim- 
ing this year was admirable. Qiief timer Carl F. Schory 
and his assistants had their work organized to get accu- 
rate results and to get them immediately. They were 
able to give average speeds to the announcer within 
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three or four minutes after each machine had completed 
each lap, and if only times instead of speeds had been 
required (which would be more useful for a running 
account of progress) they could have been furnished 
almost instantaneously. The timing was done with a 
simple chronograph which printed the time on a paper 
type, a sample of which is reproduced with this article. 
"The delivery of the data to the public was interfered 
with only by inadequate telephone communication 
between the timing stand and the announcer’s post and by 
the announcer’s delays in making use of the figures 
after he had received them. 

Score Cards Missing 

T he second soft spot in the race management was 
the absence of score cards. In that respect also there 
was progress over the meets of 1928 and 1929. At least 
the occupants of the press stand could find out who was 
running in a race this time. A very efficient mimeograph- 
ing service provided them with lists of entries for each 
event at the beginning of the afternoon. It would have 
been a very simple matter, and would have taken very 
little longer, to print a few thousand similar lists each 
day and distribute them as supplements to the souvenir 
program. Those who lacked access to'the press stand 
had no possible means of finding out who was who, 
except as the announcer occasionally undertook to inform 
them (not always correctly). 

One of the great disappointments of the week was 
the collapse of the sportsman pilot events. With two 
exceptions they had to be called off for lack of entries, 
and even in those two the participation was small. There 
are two possibilities of improvement in amateur com- 
pictition. In the first place, handicap events should be 
used there if nowhere else, in order that the owner of 
an old OX-5 three-seater may have some incentive to 
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enter against the proprietor of an Inland Sport or a 
Monocoupe witliout feeling that he is resigning himself 
to hopeless defeat. Secondly, there is no reason to have 
special races for “sportsmen" and leave the sportswomen 
out. Until such time as private competition is suffi- 
ciently developed to permit of the organization of 
separate contests tor the two sexes, they should be 
allowed to race against each other. 

The absence of score boards was another regrettable 
feature from the point of view of those who really want 
to follow the races closely, but we have become partially 
resigned to that through experience. Admittedly, a 
board parti.iUy interrupts a view of the field unless it 
l)e placed at the hack of the stand, and in that case most 
of the audience never discover its existence. Individual 
score cards and really good announcing will at least 
reduce the need for the boards. 

Bright SjiuU in MunageiuenI 

T hese arc points of detail, but of vital importance. 

Looking at the carnival in more general terms, the con- 
trol was divided between the redoubtable Clifford Hen- 
derson, who ran it as a show, and hfaj. R. W, Schroeder. 
of the Curtiss-WTight Flying Service, who ran it as a 
flying field. Each of them, with the branch of the 
organization that he controlled, functioned splendidly 
on the matters that lav clearly and wholly within his 
-plierc. It was on the border line between the aero- 
nantical aspects .inil those of showmanship, in connec- 
tion with such matters as the radio announcing and the 
rletermination of who was to l)e let onto the field and 
how. that trouble was most likely to occur. 

The control of fl>ing operations, after some hitches 
in the early da>'s when it was Iwing worked out and 
when many pilot.s were arriving at the field from a dis- 
tance without having acquainted themselves with tlie 
local rules, was admirable. As director of flying. Major 
.Schroeder stood in an elevated tower attainable only by 
a ladder steep enough, and through a manhole small 
enough, to di.scourage casual visitors. With a view of 
every part of the field, with switches for cutting on the 
lights that signalled when take-offs might be made, witli 
a l)ank of telephones around him to communicate good 
news or had, with a radio o))erator in con.staiit communi- 
cation with the observers at the pylons and with radio 
equipped automobiles ranging around the surrounding 
country, and with a master switch to cut in hi.s own 
inicruphone to i>crmit him to interrupt the regular 
announcer in full flight and talk to the crowd himself, 

Showinnn.»liip ami Pi-ess Uriulions 

T he show was also well run as a show. We have 
come to take that for granted in the last three year.s. 
"Let enurtesy be shown” was again the motto. It was 
again an instruction, not merely an advertising slogan. 
While tire ushers and other staff perhajis fell a trifle 
below the standard at Cleveland in efficiency anti atten- 
tiveness, they certainly left very little opixjrtunity for 
unfavorable criticism. The press relations, which were 
tliis year under local direction instead of being handled 
by a national organization, and over wliidi Samuel T. 
Moore directly ]iresided. were splendidly worked out. 
Never have the physical facilities for the press been so 
good, and never has so much information been prorided 
>0 quickly after the conclusion of the events to which it 
related. Tlic pre.s.s stand contained the usual fringe of 
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friends of friends of the management and other people 
of the indeterminate journalistic connections or none at 
all but they were much less numerous and oppressive than 
at most past meets. No precautions were spared in mak- 
ing sure of the possession of proper credentials, and at 
times it was necessary to show a press brassard at the 
bottom of the ladder that led to the press deck of the 
grandstand and again at the top some fifteen feet away. 

The system of badges and brassards functioned least 
satisfactorily for admission to the flying field. At one 
approach to the field there would be stationed a uniformed 
guard demanding one kind of credential. At another 
entrance, a few hundred yards away, another type would 
be required, while sufficient prospecting might uncover 
a gap in the fence with no guard and no ticket inspection 
at all. At times a considerable group of spectators 
invaded the field, especially after Captain Page's acci- 
dent, when there was a veritable stampede. 

In recounting the lessons of the Cleveland races. I 
mentioned traffic control first. It is l)eing relegated to 
the last position in the present article, but it remains 
a (actor of great importance in fixing a pleasant impres- 
sion of the day in the minds of the crowd. The prob- 
lem was less acute than at Cleveland, because of the 
great distance of Che airport from the center of the city 
and of the excellent highway approaches and rapid 
transit facilities not far away, but it was still a problem, 
and it was very well cared for. Congestion was almost 
unknown, and the roads were quite adee|uately posted 
with markers indicating the way to the field. By private 
automobile with a bold and energetic driver the grand- 
stand could be reached in forty-five minutes from the 
downtown hotels. By (lublic conveyance it took about an 
hour. For those who were lucky enough to be invited 
to ride in the Standard Oil of New Jersey's Sikorsky 
or in one of the other amphibious parked on the field, 
only about fifteen minutes was required. — but it was 
sometimes necessary to wait a good deal longer than that 
(or the field to be opened so that a lakc-nfl ua.s per- 

In summary, those who think the function of the 
National Air Races is to excite the public can count the 
Chicago show a distinguished success, and make only very 
minor criticisms. We who believe that the stunting ele- 
ment should he subordinated and that the racing should 
lie the real attraction, on the other hand, will feel that 
great iirogrcss was made in the <letail« of management, 
but that the general policy was wrong. It may be that 
no future board of management ivill have the courage 
to trv to get along without an)' sUmt or exhibition ele- 
ment at all. lint if the two things must continue to be 
combined, both factions in the audience caji be better 
satisfied by dividing the afternoon more sharply lietween 
them. Let the day's races be nm fir.st. one after another 
in rapid .succession. Then put the stunting program on 
afterwards. The individual intcre.sted in aeronautics can 
then choose for himself what he wants to sec. and the 
casual spcct.ator who comes to Ik thrilkxl and knows 
nothing of cither the planes or their pilot will be on liaml 
for the powered dive in fonnation and the outsi<le loop.^ 
without sitting through the closed-course contests. Fur- 
thermore, from all points of view, pro-stunting or anti- 
stunting, the program is now too long and too repetitious. 
With acroljatics eliminated, the three days of the Labor 
Day week-end would cover everything nicely. Even with 
stunting maintaining its |)rtsent jil.-ice. a five-day meet 
should lie ample. 
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A straight-from-tbe-ehoulder 
account of conditions found 
at airports during an ex- 
tended business trip by air 


I T IS the general opinion of nearly every aircraft 
manufacturer that the greatest potential market (or 
the small cabin airplane is among private owners and 
industrial concerns; the latter because of the advantages 
claimed for tlie airplane over other forms of travel in 
enabling executives to keep in personal contact with their 
branch offices. Consequently, from the designers’ draft- 
ing board, through the production, sales, service and all 
other departments, to the president's office, the maximum 
activity of all is being directed toward developing a 
l>lane wliich will meet every demand of the present and 
future owners. 

In the meantime, however, there are other factors 
which are being overlooked and will tend to retard the 
growth of corporately owned planes for executive use. 
unless remedied promptly. I can best illustrate what I 
mean by setting forth some of the conditions provided 
for handling the transient flyer, that I found at 24 air- 
ports while on a recent trip throughout the middlewest. 
southwest and west. 

The primary purpose of my trip was business, although 
an equally important reason was to study facilities pro- 
vided at the leading airports throughout the western 
lialf of the country for servicing the planes of itinerant 
flyers. I was particularly interested in learning just 
wliat conditions a business executive would meet who 
i'in|)lo)'ed an airplane for keeping in personal touch with 
the branch rifficcs, reiircsciitative.s or plants of his 
compaii)'. 

Tlie circumstances under which I made this trip were 
propitious, except in several instances, which I shall point 
out later, for meeting and studying the actual conditions 
the business man will meet on a cro.s.-.-countrv flight, 

I had but three weeks in which to visit our distrib- 
utors in thirteen states. Therefore, it was necessary to 
employ a plane and travel on a pre-arranged schedule 
that was worked out before I started. It was so 
arranged that 1 would be back in Cleveland at our home 
office, within the time limit. 

The plane was a six-place Stinson Detroiter, fitted 
with a 200-hp. Whirlwind. Thus it can be seen that in 
addition to the length of time I was permitted to Ik 
away from the office, the plane, engine and other con- 
ditions made my trip almost analogous with that nearlv 
aiiy executive will ex|>erieiice on a .similar journey. 


EXECUTIVE GOES 


CROSS COUNTRY 


By Edwin G. Thompson 

President, Thompsan Aeronautical Carp, 
yiee-President, Thompson Products, Ino. 


There was but one way in which conditions favored 
me; At several of the airports visited, the operators of 
aero repair depots had been notified by wire the hour 
we were expected, and they were on the lookout for us. 
Also, I believe my position as president of the Thomp- 
son Aeronautical Corporation, won me many courtesies. 

Flying with me was one of our most experienced pilots, 
Edward L. Preston. We departed from Cleveland at 
noon, Sunday, March 16, in order to spend the night in 
Saint Louis and be on hand for an early appointment 
Monday morning. We arrived back in Cleveland Fri- 
iay afternoon, .\|)ril 4. 

I N the course of our trip I visited as many as three 
airports in one city. The reason for this was, 
of course, to observe just what facilities were available 
at each for the transient flier traveling as I was tr.wcling. 

Of the 24 airports visited, only eight were equipped 
to, and actually serviced our plane in a prompt, efficient 
manner — such as I believe the transient flier, whether on 
business or pleasure, has a right to expect. The equip- 
ment and attention received at five otliers might be 
cl.nssed as fair. The service given us at the remainder 
was very poor. 

Here is an example of the treatment accorded us at 

It was our custom, before landing at a field, to circle 
about and pick out a likely looking hangar where we 
might have our plane and engine checked over and take 
on gas and oil- At the particular airport in mind, we 
noted a hangar with the word "Visitors” iiainted on 
the r<x)f in large, vivid letters- This seemed a cordial 
invitation and we felt qtiite certain our treatment would 
be most courteous and prompt. 

We landed ; taxied up in front of the hangar with the 
word ''X'isitor.s" on the roof, and revved up our engine 
to attract an attendant. No one came out. We 
revved the engine up again, without success in attract- 
ing the attention of anyone. We revved the engine u|i 
a third time; hut apparently there was no one in the 
hangar. 

I then climbed from the plane, determined to have .i 
look around and see if I couldn’t locate someone. Back- 
in the rear of the hangar I found a mechanic, seated 
with his feet on a workbench, reading a popular thrill 
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story iiiagaznie. He looked up as I approached . hut 
made no move to see what I wanted. When I reyuestu<1 
gas and oil, he went about his work in a dilatory manner 
and with apparently an utter indifference as to whether 
we ever visited his hangar again or not. 

In all we lost nearly three-quarters of an hour at this 
one airport in taking on fuel and oil. This service should 
not have required more than half this time at the mo.sl. 

One other illustration will give you a view of condi- 
tions encountered at a number of the fields : 

Upon landing we taxied up in front of the hangar wc 
had picked out from the air as being perhaps the best 
on the port for our purpose. Then we lulUiwed our prac- 
tice of revving up the engine to attract an attendant. 
W'c repeated this several times but without success. We 
then moved up to another hangar, revved up our engine 
two or three times, as in the first case, but again we 
failed to attract an attendant. We taxied down the 
whole row of hangars — seven in number — repealing the 
procedure of revving up our engine in front of caclt one. 
lint tills appeared to ^ a deserted airport. 

finally 1 climbed from the plane and went in search 
of a mechanic or attendant. And I did a lot of wading 
through mud before I at last located a man who could 
help us. At this airport we lost fully a half-hour more 
than we should have. 

A l' a third field, it is possible that we might liave gone 
unable to secure gas and oil and have our plane gone 
over had it not been for my position as head of a trans- 
port company in the industry. There were but four 
liangars on the field. Three were owned by private in- 
terests or small sight-seeing and taxi-hop operators, who 
had no facilities for servicing planes or motors. Tiie 
fourth was owned by a large passenger and mail trans- 
port operator. 

I requested the services of a mechanic at the latter to 
inspect my plane thoroughly and have it completely gassed 
and oiled. The manager of the base informed me tliat 
this would be impossible as they were permitted to work 
only on company planes. 

I then made known my identity. The service re- 
quested was granted. But they were very particular to 
impress upon me the fact that it was only because of my 
connection in the industry that I was granted this favor. 
The manager of this hangar informed me also that his 
company felt transient business too unimportant to bother 
with. (Yet, I observed that the men on duty there were 
-Standing around idle, seemingly with no work to keep 
them busy.) 

Only in a few rare instances were there attendants at 
the airports waiting to welcome us as we taxied up the 
field after landing. In most cases one received the im- 
pression that the transient flier is unwelcome, because 
he is left to shift for himself and shown very few 
courtesies. 

Excellent airway maps were available at a majority 
of the airports. But nearly every field lacked the ajipur- 
tenance for supplying the pilot with up-to-the-mimite 
meteorological information- A number of the ports 
depended for this information on weather maps of the 
entire country, mailed to them dail)’ by the United 
States Government Weather Bureau. Otliers have only 
a wet and dry bulb thermometer and wind vane. At 
only eight did I find the ports equipped with anemometer ; 
a slieltered wet and dry bulb thermometer; a recording 
barometer; a phaedolight, for determining the ceiling; 
a wind vane; a rainfall gauge and the other instruments 
essential in securing a complete picture of local 
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meteorological conditions. Thus, we were often forced 
to be our own prophets and guess what sort of weather 
we would encounter before reaching our next port of 
schedule. 

.-^side from tlie factors at the airports which fwrtained 
purely to flying, there were other things lacking at a 
majority of the fields which make the journey of a cross- 
country flyer as much a hardship as a pleasure. 

inadequate comfort facilities for flyers and passen- 
gers were very noticeably lacking at the ports visitetl. 
At some fields tliere were none at all. One of these is 
a scliedule stop for a large passenger line. At others, 
everybody depended upon a single rest room. Only a 
scant half-dozen had the facilities one would expect to 
find at a modern airport. 

The inconvenience of traveling downtown from the 
airports was felt. In very few instances was transporta- 
tion available at the fields. We found it necessary to 
waste considerable time sitting around hangars, wliilc 
waiting for taxicabs to come from town to lake us 
back. Only in one instajice was a real service available. 
A branch of a Drive-Your-Self system was located at 
the airport. 

A number of other minor factors were noticed wliicli 
must tend to discourage the executive, salesman, or 
itinerant from using his own plane in traveling across 
country — if they experienced tlte same reactions as I did. 

Had we found it necessary to have any work on our 
plane or engine, other than replacing a spark plug. < 
tuning the ailerons and other minor jobs ; or liad weather 
conditions been anything but almost ideal during the 
whole trip, I would have been unable to complete my 
journey in the allotted time. However, with conditions 
as they were it kept me moving almost constantly to com- 
plete the trip in the time allowed. But I was unable to 
spend as much time with our distributors as I should 

T he preceding paragraphs may make it ap]>ear that I 
ajii thoroughly discouraged with cross-country flying 
and uould hesitate to use my own ship again in a similar 
trip. Frankly. 1 was very much disappointed in the 
conditions as I found them. But — because I am more 
familiar with tlte problems the industry lias been facing 
than the average man who might be using a plane on 
business — I am inclined to be more lenient. 

Since my trip, however, I am more convinced th.nn 
ever that the air|jlane will jjlay an extremely important 
]>art in carrying business executives and salesmen over 
their territory in the future, Salesmanagers and others 
wlio are required to do considerable traveling throut’*' 
out an extensive territory will find a coniiKuiy-owned 
plane both efficient and practical for the purptose — 
after a number of present conditions are bettered. 

Prompt, efficient and courteous service, which can be 
secured almost everywhere, has been the keystone on 
which every manufacturer of a mechanical machine or 
implement has built his success. Automobile manufac- 
turers who neglected to establish a network of well- 
equipped dealers and service garages throughout tlte 
country failed to survive ; or they were slower in achiev- 
ing the success attained by those who first developed 
such a net work. The same will be true in the aviation 
industry unless conditions are altered. 

It is up to the aviation industry as a whole to remedy 
present conditions. The panacea is simple and obvious : 
greater facilities and more efficient and courteous 
attendants ! 
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DESIGNS AT THE 
NATIONAL AIR RACES 


,4irplane designs, purticularly those 
of the conlesling machines at the 
Ghicago National Air Races, showed 
little originality, most of the designs 
being developed along the same lines 
as previous racing craft. There 
were however, a number of techni- 
cally interesting aircraft to be seen 
on the field at various times. 


W HENEVER a large group of airplanes is 
fathered together, there is an opportunity to 
make observations of their type and technical features 
in an effort to determine the tendencies in Eu’rcraft de- 
sign. While no attempt is made in this article to make 
a numerical study of the group because of its constantly 
fluctuating numbers, random observations of some of the 
more interesting machines are presented. 

Airplanes at the National Air Races usually fall into 
three general classes: contestants, demonstration ma- 
chines of unusual design, and visiting planes. Of these, 
we will be concerned mainly with the first two groups 
because of the fact that the last category is usually a 
representation of conventional types. 

Considering the contesting planes as a group and par- 
ticularly those participating in the Thompson Trophy 
Race, it is interesting to note that, although attempts at 


By Leslie E. Neville 

Technical Editor of .\viatiok 


efficiency and high speed seem to have been made in the 
direction of the monoplane, the actual winner was a 
biplane. The use of a minimum of wing area and a 
tendency toward the extremely thin wing section, notably 
the M series, are the principal characteristics of the 
contesting planes as a group. 

One of the interesting developments brought about by 
the extensive use of low pressure tires or air wheels, is 
a change in the genera! form of landing gears which is 
occasioned by the fact that in many instances no shock 
absorbers are employed with the use of these tire 
units. The new landing gears which were seen on many 
of the contesting planes, suggest in general appearance 
the old cross or straight axle type of a few years ago. 
One b£ the principal disadvant^es, that of the necessity 
of shock absorbers, being eliminated by the use of air 
wheels, it is possible that this landing gear form may 
come into general use again. In most planes, the cross 
axle was appropriately streamlined with the object of 
providing additional lifting surface, and supported at 
the ends by vee struts attached to the fuselage. 

The need for cockpit enclosures in the high speed 
airplanes has been met by a number of sliding wind- 
shields of the type used in the Lockheed Sirius and Trav- 
elair S airplanes, Cowlinp of the N.A.C.A. and Town- 
end ring types also were employed in large numbers. 
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As usual supercharging played an important part in the 
winning of some of the races. 

From the standpoint of novelty there was nothing 
comparable to the Travelair mystery plane of the 1929 
races. There was, however, an increased proportion of 
low-wing monoplanes participating in the scheduled 
events, indicating a tendency toward this type in the 
design of high speed craft. Probably the most interest- 
ing part of the program was the group of airplanes con- 
stituting the demonstration class, notably the Waterman 
variable wing plane, the McDonnell "Doodle Bug," and 
the three autogiros. These unusual craft were put 
through their paces daily as a regular part of the 
program. 

T he Waterman machine is a normal low-wing cabin 
monoplane except for the method of mounting land- 
ing gear and wing panels. Tlie landing gear tread is 
usually wide, being 13 ft. in a -40-ft. span, and tlie wheels 
are mounted rigidly to the wing panels, and enclosed in 
streamlined fairings. Wing panels are hinged to dim- 
inutive stub-sections witli the hinge line set at an angle 
of about 25 deg. to the lower loi^eron in the horizontal 
plane. Tlie wings are freely hinged so tliat the dihedral 
and incidence can be changed, the incidence change re- 
sulting from the angularity of the liinge line. External 
wing struts are of the inverted V type with Gruss shock 
absorbing units incorporated in such a way that the land- 
ing shock is absorbed at this point. The position of the 
wing panel, with reference to the fuselage, is controlled 
by compressed air furnished by an engine starter of the 
Heywond type together with the necessary tanks. An 
eight-inch travel is provided in the shock absorber units 
and the dihedral range is from 0 to 15 deg. The inci- 
dence ranges from +3J to — IJ deg. In addition 
to certain advantages expected from changing the posi- 
tion of the wing relative to the fuselage, the inventor 
claims a condition of automatic lateral and longitudinal 
stability. 

In connection with the variable wings, a landing skid 
somewhat suggestive of war-time European practice, has 
been developed. This skid is hinged and fitted with a 
shock absorber unit at its rear attachment. It is to he 
used in conjunction with the wing in landing. As soon 
as the plane touclies the ground, the wings and wheels 
can be raised, throwing tlie entire weight of the planes 
on tlie skid whicli rapidly arrests forward motion. The 
Waterman plane is powered witli a Kinner C-S !90-hp. 


engine, has a weight empty of 2,050 lb. and a gross 
weight of 3,250 lb-, with a wing area of 212 sq.ft. The 
wing section is a Gottingen 398. 

T he McDonnell “Doodle Bug” and the autogiros 
were intended to demonstrate the principles of quick 
take-off and climb at high angle of attack and vertical 
landing, respectively, The “Doodle Bug," which has 
been described in Aviation in connection with the Gug- 
genheim Safe Aircraft Competition, is a low wing open 
monoplane embodying the use of leading edge slots and 
trailing edge flaps. 

The autogiros demonstrated under the auspices of the 
Pitcairn-Cierva Company have been gradually improved 
and promise to be an exceedingly interesting develop- 
ment. Three machines were fiown daily. One of these 
had the sperial tail developed to facilitate starting the 
rotation of tlie vanes, and a more recent model had a 
mechanically started rotating system. 

The mechanical self-starter on the late.st autogiro con- 
sists essentially of a shaft and clutch, the shaft being 
driven by the engine and the clutch enabling the pilot 
to disengage the vane sy.stem from the shaft, \\Niile 
this arrangement does not bring the vane sj'stcm to its 
normal rotational speed, it is siiffirieiit to facilitate start- 
ing. Among the other features of the autogiru in its 
most recent form is the landing gear designed cspeciallv 
to absorb the shock of vertical landing. This gear is of 
rugged construction and a travel of a])proximntcly 18 in. 
is provided. 

P AS.siKG to the group of contesting planes, the first 
in order of importance is probably the winner of the 
Thompson Trophy Kace. with a speed of 201.91 m.p.h. 
Thc I.aird “Solution" (IC-I)W .300). is a single bay 
biplane having an overall length of 19 ft., an overall 
height of 6 ft- 6 in., upper wing span of 21 ft., and 
lower wing span of 18 ft. The chord of the upper wing 
is 42 in., while that of the lower is 36 in., gap. 39 in. and 
stagger, 21 in. The upper wing is .set in an incidence 
of 2 deg., while that of the lower is 2V deg. The upper 
wing is flat, while the lower tiiliedral is 1^ deg. There is 
no .sweepback. .An M-6 airfoil section is used. 

The weight of the airplane empty is 1,380 lb., while 
the gross weight is 1,895 lb., with a wing area of 112 
sq.ft,, of which 9,2 sq.ft, constitutes ailerons. Wing 
loading was 16.9 lb. per sq.ft, and power loading, 4.21 lb. 
per hp. Fifty gallons of gasoline and seven gallons of 
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oil were carried. As indicated previously, tlie landing 
gear was of the straight axle type with Goodrich Air- 
wheels. 

The power plant is a Pratt & Whitney Wasp Junior 
having supercharger impeller geared at a ratio of 10 
to 1 and developing approximately 470 hp. at 2,400 
r.p.m. The engine was equipped with a Hamilton 
Standard Propeller set at a pitch of 22 deg. 

The second place in the Thompson Trophy Race was 
taken by a Travelair Mystery S low-wing monoplane of 
the type recently described in Aviation, while the third 
place was taken by the Howard Special, which was out- 
standing for its performance in several of the other 
contests. The Howard Special was designed by Ben- O. 




Howard of St. Louis, assisted by Gordon Israel. It is 
a low-winged monoplane of an especially clean design, 
powered with the Wright Gipsy engine, and having a 
weight empty of 63S lb. and a gross weight of 900 lb. 

The Howard Special had a wing span of 20 ft. 1 in.. 
an overall length of 17 ft. 9 in. and a wing area of 
63.25 sq.ft., excluding the streamlined surface used as a 
fairing for the axle. This surface is built to the M-6 
airfoil section and has an area of 375 sq.ft. The M-6 
airfoil section also is used throughout the wing. Struc- 
turally, the airplane is conventional. 

Two other airplanes were designed especially for the 
races and test flown successfully but met with unfor- 
tunate accident during the race. One of these, the Rider 
B-1, flown by Lieut. Macrcady, a light low-winged mono- 
plane powered with the inverted lilenasco Pirate engine, 
was somewhat similar in general design to the Howard 
Special. This plane had a 20-ft. wing span, was 19 ft. 
6 in. overall length, had 60 s<|.ft- of wing area and 
weighed 875 lb. gross. Clark Y-15 airfoil section was 
employed. 

The second of these i>lanes was the Curtiss nmchine. 
designed for Captain Arthur Page of the U. S. Marine 
Corps. This airplane was a standard Hawk model of 
five years ago, which was considerably modified for the 
races. The principal modification was the removal of 
the lower wing and installation of surface radiators in 
the upper wing. A special two-member landing gear of 


exceptionally dean design was developed and the Con- 
queror engine was modified to operate at a compression 
ratio of 8.31 and supercharged in such a manner that it 
developed approximately 800 hp. Both of these airplanes 
showed evidence of good performance in their test flight. 

Returning to the light plane class, there were two 
interesting contributions by the Heath Airplane Company 
of Chicago. One of these, the Cannon Ball, is a low- 
wing monoplane having the latest redesigned Heath Hen- 
tlerson engine, and the other a super parasol, powered 
with a Bristol Cherub engine. 

C ONSiDEEi.vG the airpanes constituting the visiting 
machines at the races, there were a number of inter- 
esting atklitions to the category of light single seaters. 
-\mong these are included the Cessna EC-2, powered 
with the -^eronca engine and the -4.merican Eaglet, pow- 
ered with either the Aeronca or the Szekely engine. The 
Curtiss Conqueror powered Bcllanca “Air Bus," the 
Northrup Alpha, the Fernic Crusair, the Burnelli twin- 
engined transport, a Richfield Stearman biplane, pow- 
ered with a J-69 Wright engine, equipped with a McLeod 
reversible propeller, and the new Verville Trainer, were 
among the more interesting designs to be seen. 

Space prevents a detailed description of the foreign 
planes participating in the daily program. These, how- 
ever, were of the high ))erformancc ty(je and did admir- 
able work in the hands of their pilots. 
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HOW CHICAGO 

TOOK THE AIR RACES 

By Charles F. McReynolds 

Pacific CaasI EJilor i.f Am.mii.n 


'T' 

I HERE has been mucii i|tt<;»ti(niing among Itnders 

M of the aviation industry during the past few years 
as to just what good the National Air Race meets do for 
the aviation industry. This {juestion is still open to nuieli 
controversy. There is one significant phase of the race 
meets, liowever, which can be definitely determined, and 
that is the good which they do the aviation industry in 
the immediate locality where they are staged. 

In an effort to check the effect of the 1930 National 
Air Race meet upon the aiiproximatcly three million 
people in the Chicago area, and in order to get the com- 
posite reactions of the four hundred odd thousands of 
people who paid to witness the events the writer con- 
ducted a personal survey of representative people. Inter- 
views were obtained with air race officials and Chicago 
civic leaders, with bankers and with factory workers, 
with vendors, ushers, and contesting pilots, with small 
boys, young men, old men, and old women (no young 
women were accosted as all of them, with few exceptions, 
were wearing trick costumes and parading up and down in 
front of the stands as lady pilots). Conversations were 
held with people who had never flown, were al>out to fly, 
or had just deplaned from their first flight. W'e looked 
in store windows, listened to the radio and e\’cn read the 
ncwspaijcrs in an effort to 
feel the aeronautical pulse nf 
Chicago. 

To say that approval of 
the race meet and confidence 
in the future of aviation was 
unanimous among those in- 
terviewed is putting it ex- 
ceedingly mildly. The attend- 
ance at the meet, in the neigh- 
borhood of four hundred 
thousand paid admissions, is 
the most eloquent expression 
of Cl'.icago's acceptance of 
the aerial program, for the 
air races had some stiff com- 
petition in the matter of red- 
hot interest in the major 
league iasehall games and 
horse racing events being 
staged during the 
period. As one of the novelty 
vendors expressed it. we 


were -Staging the air races in a baseball town. Of course 
another factor which contributed to the difficulty of 
drawing record crowds to the air meet was that Chicago's 
citizens found it necessary to travel almost up to Wis- 
consin in order to reach the airport, the distance being 
25 miles from the Loop. 

If the races accomplished nothing else for the Chicago 
district they succeeded in enthusing twenty leading 
Chicago men and an additional twenty groups of repre- 
sentative citizens from twenty towns around Chicago to 
put up five thousand dollars apiece in undenvriting the 
affair- Certainly men are not going to put good hard 
cash on something, during this supposedly dull business 
year, unless they are heart and soul in sympathy with 
the project, and what is more important, unless they feel 
that they are at least going to get back their original in- 
vestment. There is a vast reservoir of wealth and of 
individual personal financial genius in the Chicago terri- 
tory which has now definitely been tapped in support of 
aviation, and the further influence of which should be 
felt in the next couple of years as this support is ex- 
tended to commercial phases of the industry. 

A further demonstration of the civic aeronautical good 
accomplished was evidenced in the constant and im- 


real deal of spceulalion in the pilot about the effects 


There has been a gi 
of air races and aerial exhibitions on the public. To replace guess- 
work by first-hand infomialion. Aviation ooniniissioiied Mr. MeReynolils 
to investigate and report. The carefully considered eoni-lusioiis here 
presented are his own. Some of them give incliralions riidirally different 
from those aoccpicd in Arinlion's editorial pages in the past, and even 
in this issue. The apparent ecinfliel between Mr. McReynolds’ observa- 
tions and tlie opinions of the writer of the rdiloi-ials are. however, ex- 
plained in another place. The subject of what a race meet or exliihilion 
should include, and of what the by-slanders may think about it all. is one 
of very lively interest and great importance to the industry, and we espe- 
cially invite opinions from our readers for our correspondence columns. 
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Another fifteen hundred people patronized a boat, bus. 
lamiplane service which operated up the lake, across to 
Sky Harbor, and then on in to the airport by plane. Still 
another six thousand people took the three dollar joy 
hops which were a regular evening feature of the race 
program. That is a total of some eight thousand people 
or more who flew as a direct result of the air races, most 
of them for the first time, and they liked the experience 
and now crave more of it, particularly a longer flight. 
Thus it is reasonable to suppose that within the next year 
a great number of the eight thousand initiated during the 
races will patronize some of the transport air lines now 
operating. 

N ot only did these thousands of people express their 
enthusiasm for flying by actually taking a flight, but 
they showed that the genera! public is now differentiating 
clearly between stunt and race flying and commerdi 
operation. On the evening after Capt. Arthur Page so 
tragically crashed in full view of the packed stands the 
people stood in line until after nine o’clock at night to fly 
in the Curtiss-Wright Fords, Robins, Travelairs, Com- 
mand-.Aires, and the giant Condor. On one evening it 
was necessary to refund $900 for lack of flying equip- 
ment to handle the crowds. When questioned on this mat- 
ter they were all in accord in saying that air crashes did 
not adversely affect their confidence in the safety of 
commercial flying. When questioned as to why they 
flew at all most of them either directly stated or indi- 
cated, that the sight of so many planes in constant and 
violent maneuvers had made them become airplane con- 
sdous and desire to look at the world from up above. 
When asked if the spectacular stunting exhibitions did 
not tend to frighten them away from flying and make 
them nervous they were unanimous in saying that the 
sight of planes being consistently stunted without mis- 
hap only served to give them added confidence in their 


passioned pleas to the people 
which were broadcast by 
radio and newspapers during 
the air race period, seeking 
public support for a great 
program of airport devel- 
opment in the vicinity of 
Chicago. Certainly those peo- 
ple who traveled the many 
miles out to the scene of 
the airport cannot now fail to realize Chicago's dire need 
of better air terminal facilities closer to the Loop dis- 
trict. 


GTii-t- another factor which is bound to materially coii- 
^ tribute to the increased acceptance of commercial avia- 
tion by Chicagoans was the exhaustingly intensive pro- 
motional effort which was staged to attract people to the 
race program. In justice to Oifford W. Henderson and 
his staff it must be said that this was certainly the best 
promoted air meet which has ever been held- In fact, 
one cannot remember any event, even a war time Liberty 
Loan drive, which was so intensively fostered by every 
conceivable publicity device. The entire nation must 
have been drained of its mode! airplanes and aeronautical 
equipment in order to supply the exhibits seen in every 
Chicago hotel, department store, drug store, cigar stand, 
and anywhere else that posters, stickers, notices, 
announcements, or displays of model planes, propellers, 
engines, planes and equipment could be shown. The 
radio, newspapers, street banners, and flag.s on all the 
taxicabs literally shouted aviation to everyone within the 
city's environs. Certainly the people of the Chicago 
territory are now at least one hundred per cent more 
airplane conscious than they have ever been before, 
whether they attended the meet in person or not. 

Returning to the scene of the air race program, and 
s|>eaking more specifically of the reactions observed 
among those present at the events, we can offer the pre- 
dominating trends of thought for what they ntay be 
worth. Of even greater importance than the opinions 
obtained by direct questioning or purposeful eaves- 
dropping, is the record of air passengers carried to and 
from, or at Curtiss-Wriglit-Rcynolds Airport during the 
race meet. Five hundred people flew to or from the 
race field via the Curtiss-Wright amphibian service which 
plied between the Chicago lake front and the airport. 



ZI6 

ability to take an ordinary straight-away flight without 
untoward results. Thus, possibly (or the first time in 
the history of the industry, we have direct proof that 
in a properly arranged program stunting can actually 
serve to encourage flying by those who have not pre- 
viously flown. Certainly future national air races and 
other large air race events should take advantage of this 
demonstration and plan the most intensive solicitation of 
aerial joy-hoppers in connection with the more dare- 
devil phases of their programs. 

A less satisfactory phase of the joy-hopping at Chicago 
was that it is evident that the lay public does not yet 
differentiate between safe and unsafe commercial flying. 
To them all commercial flying is now comparatively safe 
and they are willing to throw themselves upon the 
mercies of the operators. This throws a distinct burden 
upon the industry to strive even more fanatically than 
ever before for consistently safer commercial flying. We 
should not permit our desire to carry passengers to over- 
rule our judgment of what constitutes safe conditions 
under which to fly. Without doubt much of the commer- 
cial flying at Chicago was of a distinctly hazardous 
nature. Planes were taking off simultaneously by the 
dozens at times, and in various directions, while other 
planes were landing with more valor than discretion. 
Night operations were continued under conditions of 
fairly dense haze and when numbers of other airplanes 
were in the air at the same time and flying in all direc- 
tions. To many members of the industry on the grounds 
and in the stands this all proved the source of consider- 
able apprehension, and we cnnnot he too thankful that 
there was no disastrous crash of a commercial airplane 
during the meet, which would have prowd many times 
more detrimental to the indtistry than all of the unfor- 
tunate race crashes together. 

F or the air race program staged at Chicago it must he 
said that while it proved at times exceetlingly boring 
for blase members of the industry, the fan public liter- 
ally "ate it up.” Approt-al of the events seemed spon- 
taneous on every hand and all seemed to fee! that in spite 
of the high prices of admission to the grounds and 
stands, they had had their money’s worth. Nevertheless 
a close observer of the crowds became impressed with 
the fact that the audience was chiefly looking for tragic 
crashes or hair-hreadth escapes, rather than appreciating 
the real airmanship shown during much of the stunting, 
racing and formation flying. 

It was also of great interest to note how the enthus- 
iasm of the audience increa.sed, even during the most 
thrilling events, when the announcer broadcast the latest 
scores of baseball games in progress. It was esodent that 
aviation and air races, while interesting to the public, 
was by no means an all-embracing passion with them. 
Perhaps the highest compliment paid the air races by any 
spectator was that passed during one of the most thrill- 
ing moments of the Thompson Trophy race when some- 
one remarked that the event was almost as good as a 
horse race. Nevertheless, the final reaction of the 
croivds to all phases of the program pro\’es definitely 
that they are interested and can be interested in closed 
course races, a matter which has long been considered 
debatable. Great appreciation was shown during the 
various free-for-alls, particularly the Thompson Trophy 
race, a couple of the women’s races, and most all of the 
events in wliich B. O. Howard competed with his little 
white racer, which caught the fancy of the crowds from 
the start. Much should he made of t!ie closed course 
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events in future, and some featured free-for-all should 
be staged each day. If racing teams can be organized by 
various wealthy men it will do much within the next 
few years to capitalize the possibilities of public interest. 

It is still evident, however, that public interest centers 
largely in exhibitions of stunting. In this connection it 
was apparent that the crowds preferred breath taking but 
more or less meaningless exhibitions of close-in stunting 
such as that of Doret. who did little more than zoom 
down past the stands as though in an effort to see how 
close he could come to the ground without wiping of 
his landing gear or taking the wings from the planes of 
some of his foreign compatriots waiting their turn to 
go aloft. They did appreciate Atcherley's masterful 
"crazy flying,” in which he flew just off the ground, and 
much of the time on it with some or several parts of his 
plane touching, but the interest was chiefly for the 
humorous appearance of the flying and there was little 
realization of the difficulty of the feat or of the master- 
ful airmanship which was being shown. Likewise there 
was little interest shown in .4.1 Williams’ finished stunt 
performances, which were staged at a safe altitude above 
the field. 

T hebe was more interest in freak planes and in new 
types of planes than most officials and members of the 
aviation industry seemed to realize. The crowds buzzed 
with query and comment whenever the Bellanca Air-bus 
or the Bumelli plane took the air, and showed the most 
intense interest in such new designs as the Northrop all- 
metal plane, and the Sikorsky amphibian, new to most of 
those present. It is to be hoped that at future events a 
more direct effort will be made to show new types of 
commercial planes and the exhibition of such planes at 
air races should be encouraged in every way possible. 
One suggestion is to have one plane of every com- 
mercial type on the field taxied completely around the 
field in a ground airplane parade at some appropriate 
time during the program, after which they could take 
the air one by one for one flying circle of the race 
grounds, during which the announcer would give the 
audience a brief description of the type. 

Great interest was also shown in freak or radical air- 
planes such a.s the Waterman. McDonnell “Doodlebug," 
and the Autogiros. There arc a great many more freak 
planes in the country that were not shown and if some 
definite attempt were made to encourage participation 
of such planes in the National Air Races it would prove 
of great interest to the crowds, help to show them that 
literally almost anything can fly through the air in com- 
parative safety, and it would prove a <lcfinite stimtilns 
to the development of new types, assuring designers that 
their craft would at least have a showing and a chance 
to win popular acclaim. 

As stated at the beginning of this article, approval of 
the 1930 National Air Race program was unanimous 
and enthusiastic hy the lay public, and from the stand- 
point of a show for the entertainment of the people it 
was an unqualified success. There were many detailed 
criticisms of the way that many things were handled, the 
point being that while the public was satisfied with what 
they saw the resources of the a\nation industry are such 
as to have made an even more interesting and instructive 
program possible. That, however, is another story and 
the race management is to lie complimented upon having 
staged a meet which has reflected the greatest credit 
upon the aviation industry so far as its effect upon the 
people of Chicago is concerned. 
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THE AIRPLANE WEIGHT 


COMPLEX 


By A. A. Gassner 

Chief Engineer. Fokker Aircraft Corp. of America 


O NE of the essentials of airplane design is the 
treatment of the weight problem. To design a 
plane around a given engine with a minimum of dead 
weight and a maximum of useful load, at the same time 
fulfilling demands for strength of all structural and con- 
trol parts is indeed a problem. 

The finished airplane should, of course, exceed in per- 
formance all machines of the same class previously built 
by the same concern, and must at least equal competitive 
designs. 

Commercial planes can be classified into three groups : 
A — Mailplanes carrying only pilot and mail or express 
matters. B — Training and sport planes of the open cock- 
[)it type. C — Passenger transport planes of the cabin 
type. 

In this paper we will consider only the latter type in 
detail, although the basic principles are of course alike 
for all kinds of airplanes. 

In the field of airplane design we find that most de- 
signers are very free in giving information as to wing 
areas, control surface areas, number and horsepower of 
engines and such facts. With but a single exception. Mr. 
C. Dornier, we have never seen statements given out by 
any designer on detailed weights of his planes. Magazines 
and sales literature contain data on the weight empty of 
planes, but as a rule this data means little as the informa- 
tion as to what equipment and lurnishings are included 
in this weight empty is lacking. 

In treating scientific or technical problems one is most 




A very sensitive spot in the consciousness of 
an ueronoulicu! engineer relates lo the weight 
breakdown of his airplane. There are obvi- 
ously various reasons for this, some of which 
are sound. jjin the present article Mr. 
Gassner gives freely of his vast store of experi- 
ence. with the result ibal this is probably the first 
complete weight schedule that has been pub- 
lished for one of the giant airplanes and is un- 
doubtedly the most detailed comparison of 
weights that has been submitted to the in<lustry 
hy any single manufacturer. We publish this 
with the hope that our readers will profit and 
others may follow the example set by the author. 


always inclined to generalize. However, one should, as 
far as possible, accumulate a large number of particular 
instances before attempting a generalization and then at- 
tempt to discover the reason that underlies that particular 
collection of similar instances. 

We have available only the 
data on our own previously 
constructed machines, and un- 
fortunately have to generalize 
on a rather limited number 
of particular cases. It is 
p-u - hoped that the question 
ThM« brought up here will have a 

. Pound, 3 Typo. Stimulating influence in per- 

^ suading other airplane manu- 

facturers to publish theii 
experiences with this problem. 

The automobile industry is 
j.07> 30 ou jji g different position as to 

such trade secrets. It has 
none. Every concern buys and 
‘.”5 •H.6 tries oat models of the other 

manufacturers and I believ' 
that the results prove profit 
24 2S0I1, able to everyone. Unfor 

tunately the financial questioi 
- prohibits the same methods 
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for the airplane intkistry TaiiU’ i 

and the airplane engineer is 

not able to check np on his p ^ 

COinpOtilorS as is the auto- Propellers 

niohile engineer. 

We will show that three Ge*er»wVAl»mb^^ 

items among others influence scnrtinubwaiK... . 

the weight of the plane; i*nitioo»«Hrcbr« 

Dimensions and a|)|>nint- ColTiidomHigii'r''*''* 

ments of the fuselage or Baiirijoiidboo. . 

cahin necessary for the siurtsrrwuehM 

comfort of the passenprs : ^iihbtokB. 

demands on fuel and oil ca- Tirt.»od*iubJi^.” 

pacily of the tanks and on Toa «hwl «nb n>« 

cooling and operntivc facil- 

ities as made «-hcn the en- su^'ier"mnVTod siit 

gine type, and the cruising Biiomion 

range are given; and the Hood fco^^inigumhor*.. 

necessary structural safety, s*teiyb«ii« 

We will endeavor to show li>dio>hiddinioiooiinc 

that the weight of a jilanc is 

(ircdctcrmiMcd to a very 

large d^ree when we choose ! 

the engine type and the over- \dnMompry 

all dimensions of the plane, 
and that greatest care has 
to be taken in this respect. 

This fact e.tplains why new 
machines of designers hav- 
ing long experience most always prove to lie snccc.s.slul 
and that a plane specially ilesigneil around a given engine 
is most always better in genera! performance than one 
(irimarily designed for a 'liffereiit type engine anil later 
etjuipped with a more powerful one. 

We would like, also, to point to the essential necessity 
of choosing the right kind of material and design details 







lor all parts of the plane. We cannot draw a line tnclay 
and say that all-metal construction is superior for the one 
ty])c and composite design with steel tube fuselage is bet- 
ter for the other. Ease of production and adaptability to 
changes have a great influence on this selection. We can, 
however, say that one special type of design of tanks, 
engine mounts, floors, etc., is basically superior to 
another. 

The designer and manufacturer of the commercial 
transport plane has to solve a difficult problem : He must 
provide all this luxurious et]uipmcnt the modern traveler 
demands and still keep the weight of the plane as low as 
]iossible to ensure good performance — a problem which 
does not exist to any such extent in other branches of 
manufacturing of transportation vehicles. 

The designer lias less freedom in liandling this weight 
prolilem than one might first suppose- Of course, all 
purchasers, be they private individuals, business corpora- 
lions or operators of commercial airlines, consider the 
ilis|iosahlc load which can be carried by the plane as one 
of the most useful characteristics of the plane. As the 
gross weight has to lie kept within rather narrow limits, 
it is necessary to reduce the weight empty of the plane 
if we want to increase the disposable load. 

T here are a number of items on each plane which 
all have a prefixed weight which cannot be in- 
fluenced by the designer. This group consists of engines, 
starters, propellers, wheels, tires, instruments, etc. 

Tlie type and horsepower of the engine is in most cases 
given before the first sketches of the plane are made. 
Some times a different type of engine is substituted for 
the old one during the manufacturing of the plane, but 
in both cases the airplane designer has very little choice 
as the engine selection depends on a number of factors, 
as for instance price, horsepower, method of cooling, 
service facilities and reputation of the engine manufac- 
turing company. 

By selection of engine we already have circumscribed 
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the gross weight range of the airplane; have quite auto- 
matically selected the type and thereby the weight of 
starter, wheels and tires, propellers, engine instruments, 
ignition switches, etc. In most of the cases the purchaser 
of the plane gives specifications as to the electrical equip- 
ment to be used. This means that we will have to con- 
sider the weight of generator, batteries, electric light 
equipment, electric inertia starters with cables and 
switches, and all these weights are given and cannot be 
influenced by airplane designers. The Department of 
Commerce regulates that all commercial planes have to 
be equipped with safety belts for passengers and with 
first aid kits and hand fire extinguishers, weights of 
which equipment is also fixed. 

In a second group we have items on which the designer 
has a limited influence as far as weight is concerned, be- 
cause he has but a limited choice of material and has to 
consider very definite requirements made by the sales 
department or by the purehaser of the plane- This second 
group consists of fuel and oil tanks, fuel and oil pipe 
lines, fuselage and nacelle cowlings, exhaust system, 
cabin and cockpit floors, cabin windows, pilots' and 
passenger seats, cabin interior walls and doors, up- 
holstery, baggage racks, toilet equipment, cabin sound 
insulation, cabin floor carpet or linoleum, electric light 
installation and engine controls. 

The third grou|i con.si.sts of weights of items on which 
the designer lias direct influence : These are all structural 
[jarts as wing.s, fuselage, tail surfaces, landing gear 
structure, nacelle structure (outboard engine mount) and 
flying control group. 

In Tables 1 to 4 these weights and their percentage of 
weight empty are given for three entirely different types 
of planes. The l’'okker Super-Universal, the Fokker 
F-JO-.\ and the Fokker F-32. All thc.se are well known 
in this country and their specifications are given in 
Table Xo. 5. .Mthougli these niachinus arc so entirely 
different from each other in engine.s, loads carried, size, 
wing and power loading, the percentages of weight empty 
of groups A. R, and C are surprisingly close. The aver- 
age percentage of weight empty is 35.4 percent for 
Group A, 20 percent for Group B and 44.6 percent for 
Group C. 

The fact that about 55 percent of the weight cmiity of 
any landplane of the commercial cabin tyiie is either en- 
tirely outside of the plane designer's influence or can be 
influenced only to a very limited degree, is al.so indicated 




by a comparison of products built by different manu- 
facturers around the same engines for the same general 
purpose but of different structural design. 

We want now to show how the requirements of opera- 
tors and the choice of engines influence the weight of the 
empt)' plane and the gross weight. It is comparatively 
simple to calculate the required tank capacity for a 
.specific cruising range. 

Fuel tanks have a weight of ,75 to .95 lb. per gal. 
capacity if constructed of brass and a weight of .45 to 


.55 lb. per gal. capacity 



made of aluminum or alumi- 
num alloy sheet. 

There are left to the de- 
signer but two possibilities 
of influencing the fuel lank 
weight : One is to increase 
the cruising speed and with 
a given distance between re- 
fueling to reduce the amount 
of fuel which has to be 
canietl at take off. The 
second po-siliility is to use 
lighter material for the tank 
constnictioii. Most plane.s 
built during the last few 
years, however, use alum- 
inum tanks of either riveted 
or welded construction and 
further weight reduction in 
this type is not very prob- 
able on account of service 
and maintenance problems. 
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More promising is the way of increasing cruising 
speed. The average range to be flown without refueling 
is about 500 mi. If the plane has a cruising speed of 120 
mi. and is equipped witli a single Wasp engine running 
at about 1600 r.p.m., the fuel consumption is 19 gal. 
per hr., the duration of flight is 4.16 hr. and the neces- 
sary fuel capacity therefore 79 gal. If we build the tank 
of aluminum with a weight of .5 lb. per gal. capacity, the 
tank weighs 40 lb. When we increase the cruising speed 
by 10 percent to 132 m.p.h., the duration becomes 3.74 
hr., the fuel required is 72 gal. and the tank weight 36 Ib. 

In this particular case an increase of cruising speed by 
10 percent means therefore a saving on tank weight of 
10 percent. 

The fuel tank weight is, however, only between 2 and 
4 percent of the weight empty as has been found for a 
great number of transport planes, and a saving of 10 per- 
cent of the tank weight is comparatively negligible by 
itself, as it would mean only a saving of .2 to .4 percent 
of the weight empty. However, these possibilities of 
small individual savings repeat themselves many times 
during the designing of new planes and are well to be 
remembered as they may total up to 5 or 8 percent of the 
weight empty. 

We have seen that an increase of cruising speed by 10 
percent from 120 to 132 m.p.h. reduces ttie amount 
of fuel to be carried at take off for a range of 500 mi. 
from 79 gal. to 72 gal. This means a weight reduction of 
7 X 6 = 42 lb. for the fuel and 4 ib. for the fuel tanks. 
The total saving of 46 lb. can be either carried as pay- 
load, or the wing can be reduced in area. For the single 
Wasp engined plane which we consider here, a wing 
loading of around 13 Ib./sq.ft. would be appropriate 

We could, therefore, reduce the wing area by about 
3 sq.ft., and if the wing weight is 1.8 Ib./sq.ft. we 
save another 5.4 lb. 

For this example we have thereby reduced the weight 
empty by the 4 lb. as calculated for the fuel tank and 
5.4 lb. for the wing, i.e. a total of 9.4 lb. The useful load 
has been reduced by 42 lb. of fuel, the gross weight 
thereby by 51.4 lb. 

This single Wasp powered plane would liave a gross 



weight of about 5,000 lb. and by all our careful con- 
sideration and the assumption of an increase of cruising 
speed of 120 m.p.h, by a full 10 percent, we were only 
able to save one percent of the gross weight of the plane. 

Oil tanks cannot be made smaller when we decrease 
the fuel tank capacity. Because of the heating up of 
oil and because of the reserve capacity necessary, we 
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cannot install tanks uf a capacity of less than 3 gal. 
for each one hundred brake horsepower of the engine. 

The only way to save weight in oil tank construction 
is the use of aluminum or aluminum alloy tanks instead 
of brass or teme plate tanks which were previously used. 

F uel and oil lines again are more or less given with 
the choice of the engine, i.e. at least as far as their 
inside diameter is concerned. We continue to use copper 
pipes for fuel lines as aluminum in the required small 
diameters is too easily damaged and more apt to crys- 
tallize. Oil lines, however, are made of aluminum tube 
in most of the larger airplanes. With the size of 


l>_v the choice of the engine and only the remaining 
.30 (jer cent or less can be influenced by the designer. 

Cowling for aircooled engines is determined by co- 
operation between engine and plane manufacturer and 
we have found that in many cases the difficulty is to 
keep the engine warm enough, contrary to the common 
conception. Weight of cowling, which is of course 
always made of aluminum or aluminum alloy sheet, 
depends therefore to a very large extent on size and 
power of the engines. The same is true for the exhaust 
system with the additional requirement of silencing 
means which are necessary for the comfort of pilot and 
passengers. On some engines the exhaust system has 
to be made so that exhaust gases can be used .for heating 
ii|3 the fuel mixture or so that air, preheated by ex- 
haust, can he supplied to the carburetor. Weights of 
-such devices actually should be added to the engine 
weight, as it is most always impossible to operate the 
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tngiiu: without them. Closely connected wSth the ex- 
haust problem is the cabin Iteating question, as prac- 
tically all planes are now lieatcd by fresh air which 
passes over the hot exliaust pipes or mufflers. 

Cabin size and shape has of course great iiiduence 
on de.sign and size of cabin heater and efficient heating 
and ventilating is one of the many cases where con- 
sideration of passenger comfort requires additional or 
increased devices and therefore weight increase. 

Cabin floor space is determined by number of pas- 
sengers carried. For each passenger a floor space of 
at least 4i sq.ft, area is required and the larger multi- 
engined planes provide 6 to 7 sq.ft. These figures 
include tlie floor space under chairs and benches but 
not floors in pilot’s cockpit, entrance comi)artments. 
toilets, galleys and baggage compartments. This re- 
quirement of fltxjr space and the nece.ssary strengtii 
requirements largely determine the floor weights. 

I,arge cabin windows must be provided for passenger 
comfort and window panes and .frames must be suffi- 
ciently strong to resist the air pressures. The use of 
non-shatterable glass, although advisable on account of 
its .safety value, has the disadvantage of weight increase. 

Weight of window jjer passenger decreases with in- 
creasing size of tlie plane, as it become.s necessary to 
arrange three or four scats side by side ami two pas- 
sengers use one window. 

Cabin interiors witli walls, doors, bulkheads, up- 
holstery, soundprooring, baggage racks, chairs and 
cusliions an<l a numlier of minor items, have to be 
designed for jiasscnger coinfort and become a ratlier 
intricate engineering problem witli increase of size of 
the |)lane. Many |)ounds can be saved or wasted on 
these items, hut the demands of operators and sales 
department are justly concentrated on satisfyiitg the 
traveling public. 

T iikse remains therefore only the group of structural 
jiiirts on which the designer's influence on weights is 
not limitcrl ami this group makes approximately 4.s 
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percent ot the weight einptj-. If the designer is able to 
save as much as 10 percent of the weight of this group, 
he will be only saving -4 (percent of the weight empty 
or arounti percent of the gross weight. And a 
lightening of the structural parts by 10 percent can 
only be accomplished by using the most efficient design 
and the best available materials. 

The necessity of weight saving as a means to make 
the transport plane a commercial success is however 
explained by the following line of thought. Useful load 
of modern commercial planes amounts to approximately 
40 per cent of the gross weight, which means of course 
tliat the weight of the empty but fully equipped plane 
is making up the remaining 00 per cent of gross weight. 
Only about one half of the useful load is disposable or 
payload, the rest is made up by the weight of crew, fuel 
and oil, special equipment, etc. If we save now by 
structural efficiency 4J (ler cent of the weight of the empty 
jilane, we can increase the payload by 13J per cent and still 
have the same gross weiglit. If an airplane has a gross 
weight of 12,000 Ih.. this means the original payload of 
2.400 lb. can be increased by 320 lb. to 2.720 lb., which 
means that two additional passengers or an equivalent 
weight in express matters or mail can be carried without 
additional expense. Since a passenger mile in air traffic 
is sold now at around seven cents, and since a plane 
with a life of 3,000 hr. flying time at a cruising speed of 
100 m.p.b. average travels a total of 300,000 mi., the 
income during tliese 3,000 hr. will be increased by fully 
S21.000.00 — assumed, of course, that our public gets 
really air-minded and uses the additional available seats, 
which have been made possible by the brain work of 
sonie aeronautical engineer. 

From all this it can be seen that only close cooperation 
and understanding between all parties concerned and 
closest control of weights of all parts of the airplane 
will have the de.sircd effect of reducing the weight of 
the empty plane. -A logical procedure in starting a 
layout of a new type of plane would therefore be to 
first determine tbe weight.s as tlefinitely given by choos- 
ing the engine and 
accessories and by 
determining 
weights of the 
group upon which 
the designer has 
limited influence. 
During this stage, 
careful study is 
necessary to make 
sure that all the 
items of equipment 
and furnishing are 
real ly absolutely 
essential and that 

coultl be spared in 
particular design. 
Every effort has to 
be made to keep 
the size of the 
plane for a given 
engine, small and 
as commensurate to 
the comfort and 
safety of passen- 
gers and crew. 
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WEIGHT SAVING IN 


AIRPLANE STRUCTURES 


A ssuming the necessary back- 
ground in engineering knowletigt, 
there is probably no more important 
element in obtaining airplane structural 
efficiency than patience. The value of 
structural efficiency has much 
the dividend paying possibilities of a 
commercial airplane and a small saving 
in weight empty of a plane may produce 
a rather .substantial increase in its earn- 
ing caiacity. I'hese were the ini(>rcs- 
sion.s derived from the two papers on “Weight Saving 
by Structural Efficiency, ” presented during the eight- 
eenth National .Aeronautic Meeting of the Society of 
-Automotive Engineers at the Palmer House, Chicago, 
during the recent Natiomd ^rir Races. The authors were 
A. A. Gassner, chief engineer, Fokker Aircraft Corpora- 
tion, Division of General Motors Corporation, and 
Oiarles Ward Hall, president and chief engineer, of the 
Hall .Muniiiiiini .Aircraft Corjioration. 

Mr. Gassner's paper was more general of the two and 
treated briefly the entire problem of airplane design from 
the standpoint of structural efficiency, while that of Mr. 
Hall was devoted mainly to the immediate problem of 
catting down structural weight. Roth authors have had 
wide engineering experience, Mr. Gassner with the use 
of wood and alloy steel and Mr. Kali with aluminum 
alloy. Mr. Gassner pointed out that recent refinements in 
airplanes, tending to produce passenger comfort have 
resulted iu many changes in structure and both authors 
show structural efficiency is a compromise with aero- 
dynamic efficiency. 

In his paper, Mr. Gassner showed that the weight 
empt)- of a plane may be divided into three groups. One 
consists of a|)proximately 35 ]ier cent over which the 
designer has no influence wliatsoever ; the second con- 
sisting of fuel and oil tanks- floors, bulkheads, chairs, 
windoivs, etc., representing 20 per cent and i>artially 
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base had long and profitable experienre in 
aircraft conslriielion with this object in view. 


under tlic influence of tbe designer ; and the third, includ- 
ing structural parts sucli as wings, fuselage, tail surfaces, 
laniling gear and controls, comprising 45 per cent of the 
weight empty and over wliich the designer has complete 
influence. He pointed out that a saving of 10 per cent 
It! the .'tnictural weight couid be accomplished only by 
most careful consideration of the design details yet would 
prorlucc only a per cent reduction of the entire weight 
empty of tlie airplane, inasmuch as the weight empty 
makes up approximately 60 (>er cent of tlie gross weight 
and aliout one-lialf of the remainder is payload, a saving 
of 4i per cent of the weight empty, by structural effi- 
ciency, makes it possible to increase the payload by 13J 
per cent without altering the gross weight. For example 
in the case of an airplane having a gross weight of 12,000 
lb-, of which 2,400 lb, is payload, some 320 lb. can be 
added to the payload, making it possiliie to carry the 
cqui\alent of approximately two additional passengers. 
■Assuming average values for the life of an airplane and 
the cost per passenger-mile of air traffic, the income of 
this airplane will be increased $21,000. 

--\ detailed study of these three weight groups in 
llie case of several Fokker Planes is contained in an 
article by Mr. Gassner on Page 217 of this issue. 

Mr. Gas.siier stated the three cbaracteri.stics of struc- 
tural efficiency in airplane design as — 

1. The choice of basic structural system best suited for 
aerrxlyiiamical space and wear requirements. 

2. ’Tile choice of the kind of material best suited for 
this liasic structure. 

3. Tlie use of selected material or materials in such 
a way that the least amount gives the required strength, 

He sliosvcd the relationship of these three factors and 
the cninpromises that must necessarily he made in order 
to olilain the most efficient results in their use and indi- 
cated particularly that the present demand for comfort in 
transport jilanes is having a direct influence on the struc- 
tural as]xict of airplane design. 

Discussing the third of these factors, namely, tlie use 
of materials, he traced the development of a wing spar 
from the solid form to the I-beam and finally to the 


Many eslimalcs have been made of Ihe money value of weight 
saved in airplane structures and there is probably no more 
important problem confronting the aeronaulieal enignecr. 
The papers herein reviewed have been prepared by two 
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built-up box type. He then compared this with the usual 
forms of metal spar construction, stating that a Euro- 
pean designer recently had made use of tapered sheet 
metal in the construction of spar flanges and webs so that 
the gage of the sheet stock decreased gradually toward.s 
the wing tips. This method is somewhat suggestive of 
the method developed by Mr. Hall which will be de- 
scribed in some detail later in this paper. 

Included among his general suggestions for efficient 
structural design, Mr, Gassner stated the wing beams, 
interplane struts, fuselage structure, and other units 
must be designed so that the ratio of ultimate strength 
over required design strength remains practically con- 
stant over the full length of the individual part. This 
consideration is only one of those leading toward effi- 
ciency, however. Most of them are summed up in his 
statement that to design simple rigid structures having 
the material as far as possible from the neutral axis, 
avoid eccentricities as much as possible and reduce the 
bending, since a so-called pin-joined beam is always 
lighter than a beam in bending. 

In the preliminary design, a homogenous, simple, cal- 
culable system, following a theoretical law should be con- 
sidered. When this is done, each part should be studied 
in order to study the form which will allow the greatest 
inertia and rigidity for the same weight. The ultimate 
aim of the aeronautical engineer is to obtain a small num- 
ber of elements taking a big load, rather than a large 
number of small elements taking a small load. Taking as 
an example the wing, he stated that those of the canti- 
lever type should be thinned at the top and tapered in 
plan form. The variation of the thiclmess and of the 
moments of inertia should follow continuous laws in 
order to avoid any discontinuity in the travel of the 
stresses, thus leading to what is often called “structural 

Four factors seem to be influential on the weights of 
wings of similar design. These factors are: first, aspect 
ratio; second design load, which is gross weight of the 
plane minus wing weight multiplied by tlie load factor 
for high incidence condition; third, the area, and fourth, 
the maximum wing chord of tapered wings. Another 
factor important from the standpoint of weight saving is 
the relief resulting from loads distributed over the wing 
span as nacelles with engines, oil tanks, etc., and fuel in 
wing tanks. In connection with these four factors, Mr. 
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Gassner presented a formula showing their relationship 
as follows: 

Aspect ratio X Design load X Area 
Max. chord 

X K = Wing weight 

In this equation we liave : 

.-\spect ratio Square of span in feet over wing area 
in sq.ft. Total area of wing including part above fuse- 
lage, in sq.ft. Maximum chord at wing root, in inches. 
Wing weight in lb. including ailerons, aileron cables and 
pulleys, all wing and nacelle attachment fittings, inspec- 
tion doors, varnish or paint. 

In applying this formula, it must be borne in mind that 
ratio of chord length to maximum rib height (max. 
camber) is 5 for the root section of standard Fokker 
wing. If this ratio is more or less for a wing whose 
weight is to be calculated, it will be necessary to obtain 
an equi\-alent chord for use in the above equation. For 
example, the actual chord is 120 in., and the camber ratio 
is 6, indicating a maximum root rib height of 20 in., and 
the equivalent chord of the equation would be 20x5= 
100 in. Because of the previously mentioned relief loads 
in tri-engined air-planes, this factor is slightly different 
for such machines, the value being K=l.l for tri-engined 
planes or other types with engines supported in wing 
nacelles, and K=1.4 for single-engined machines. For 
aircraft with greater loads distributed over the span, the 
factor will probably be K=1.0. The equation has been 
used on the wing of the Junkers L6 and gave a value of 
K=l,445 for this wing and 1.138 for Junkers G24. 
Table I gives these figures for eight typical wings and the 
factor K is found to be surprisingly constant for all of 
these which range in area from 386 to 1,360 sq.ft,, and 
as widely in span and design loads. 

Mr. Gassner next described several types of cantilever 
wings ranging from multi-spar to mono-spar, and stated 
that the logical development of cantilever wing design 
would seem to be the coque or shell form because in this 
form the number of elements has been reduced to the 
minimum. The rigid cover alone resists bending, torsion, 
axial load and local pressures. The material can be dis- 
tributed far from the neutral axes corresponding to the 
different planes of flexion. In order to fulfill the above 
different duties, however, an adequate bracing system or 
rather a multicoque system must be devised. 

He further stated that stiffness, as well as strength, 
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must be considered in weight reduction. Reduction of 
wing stiffness may cause diminution or complete loss of 
lateral control and it may reduce the critical flutter speed 
of the aircraft. The former depends, of course, mainly 
on torsional stiffness, as the wing tends to twist and 
thereby changes its incidence, under aileron loads. The 
latter effect is associated, in addition, with the flexural 
stiffness of the wing and with the stiffness moment 
about the aileron hinge due to the elasticities of the con- 
trol system. If these stiffnesses are all multipled by a 
given factor, the critical flutter speed is multiplied by the 
square root of that factor. It is, therefore, apparent that 
cantilever wings cannot be designed to fulfill only 
strength requirements. 

Elasticity and torsional stiffness have to be considered 
as at least of some importance. In the con\'entional wing, 
the spars are the most important factors affecting wing 
stiffness, the flexural stiffness of the wing depends on 
their flexural stiffness, and the torsional stiffness of the 
wing on their flexural stiffness and on the distance 
between them. The effect of increase or decrease of spar 
flexural strength on wing flexural stiffness is, therefore, 
a matter of primary importance. The flexural stiffne.ss 
is also of greatest importance in the design of tail sur- 
faces and fuselage rear ends, which often have to stand 
rough handling by the ground crew. Mr. Gassner 
pointed out that in aeronautical design, statically indeter- 
minate systems are more often the rule than the excep- 
tion and deplored the fact that there was too much 
assumption and too little mathematics involved in struc- 
tural work, which contributes to wasted weight and its 
unforttinate results. He recommended the use of static- 
ally determined systems wherever possible and, when 
impossible, an analysis of the systems by the elasticity 
niethotls, accompanied by tests to determine the form 
factors of the specimens. 

Mr. Gassner next spoke of the close relationship of the 
selection of basic structure and the selection of best 
suited material and their effects on the ultimate weight 
of the structure. He discussed the various materials, 
including alloy steels, magnesium alloys, aluminum and 
its alloys and concluded by stating that nature had de- 
veloped wood, a material which man could not duplicate 
by chemical processes and whose weight-strength ratio 
and endurance, especially against \ibration effects, makes 
it most interesting when compared to steel or light metal 
alloy. I Ic then mentioned the stniggle between the advo- 


cates ot metal and composite design. In concluding, the 
author stated tliat if we want to save weight, we must 
know the weight of our structure in close estimation be- 
fore we begin the detailing. We should also know the 
weight of competitive ships in a somewhat detailed break- 
down. Although this has not been available, up to the 
present time, the first presentation of such data is made 
in the article by Mr, Gassner, "The Airplane Weight 
Complex,” on page 217 ot this issue, 

M r. Hall, in his paper, eliminated at the outset a 
division of structural work which embraces the 
determination of the loading conditions, and devoted 
himself to a discussion of the design of structures to sus- 
tain certain predetermined loads, with a minimum ex- 
penditure of weight. After discussing briefly the neces- 
sity of minimum structure weight from the viewpoint of 
payload, he subdivided the parts of an airplane structure 
into four general groups of members: Those subject to 
tension, bending, direct compression, and to combined 
bending and compression, giving examples of each of 
these classes of members. 

Mr. Hall emphasized the effect of efficient structure 
on the total price, rather than the earning capacity of the 
airplane. He stressed the necessity of arrangement of 
the parts of the plane with relation to each other and 
to the loads they must carry and also the proper selection 
of the best available cross sectional form. 

According to Mr. Hall, the essential relation of the 
parts and the structure to each other and to the load, is 
the one whereby the load is carried hut once and then 
directly to its final supports, and these supports should 
lie approximately in a plane parallel to the load vector. 
Also, in cases where the load unavoidably causes a bend- 
ing moment, the support attachments must be arranged 
to produce a moment of contrary sign and if possible, of 
the same magnitude. Over-correction of a force or 
moment should in general be avoided, as it usually results 
in an unstable relation of the parts of the framework. 
Care should also be taken to avoid loads due to secondary 
bending and to utilize the advant^es and full continuity 
over any supports ; both may be accomplished in all cases 
through simple arrangement. As a general principle, 
complete concentricity of joints should be attained. There 
are cases, however, in which a certain amount of eccen- 
tricity results in greater strength from a given member. 
Con.stnictinn cost may be kept at a miiiiinum by the 
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selection of sections to whicU it is relatively easy to 
fasten the adjoining parts and by reducing the number 
of fastenings to a minimum. Wherever the design per- 
mits of power tools instead of liand tools for assembly, 
the advantages in cost are obvious. Types of section 
favorable to power assembly methods are by no means 
limited to angles, open channels, I beams, etc., but on 
the contrary include the much more structurally efficient 
enclosed hollow sections when these are designed espe- 
cially to afford cheap connection. Tiie remainder of Mr. 
Hall's paper was explanation of a number of lantern 
slides reproduced from photographs taken at his Buffalo 
])lant, and illustrating the application of his structural 
principles. The first of these was a single seatcr fighter 
plane, showing the lift wires attached to a common point 
on the fuselage. This point was so selected that the high 
incidence and the low incidence lift-drag force vectors 
pass through it. Such an arrangement, with the wing 
profiles in common use, almost completely eliminates the 
need of internal drag bracing for the usual conditions 
of flight, 

O NE of the most interesting applications of Mr. 

Hall's principles is his method of saving eight by 
curving the gravity axis of a member in anticipation of 
the load to which it is to be subjected. 

Figure 1 shows diagrammatically a single liay bi- 
plane having spars thus cambered. It is obvious that 
these spars are curved in such a way tliat the air loads 
temi to straighten them while in those positions of flight 
when tli^- arc simultaneously subjected to compression. 
If cf>rrectly detailed, the siars will be perfectly straight 
when they are under their maximum intended loading, 
hence tlie secondary bending moment which fonns the 
basis of all column formulas and is expressed by the 
product of the end load by eccentricity, is eliminated. It 
is interesting to note that failure occurs only at very high 
stress and then by a sidewise bending of the spar in the 
plane of the drag trussing. 

If, instead of curving the entire spar in a sense con- 
trary to the deflection produced by the loading, material 
is omitted from those parts of the spar chords where the 
bending stress and the axial stress are of opposite signs, 
the gravity axis of the spar becomes cambered in the 
desired direction, thus increasing the strength of a mem- 
ber by decrea.sing its weigiit, Tiie distritiution of material 
in ihe spar chords is illustrated in the lower portion of 
the diagram Fig. 1. 

One of tlic lantern slides illustrated tlie characteristics 
multi-tubular spar construction developed by way of 
application of Mr. Hali’s pi inciples. In order to produce 
tlie clcsircd result the sire and number of web tubes are 
varied. In the cut-away portions of the interrn|>ted 
tubes, tlie load is transferred gradually by e.nch of four 
rivets. "Y” form of the drag strut fitting plate was 
also shown wliich avoids any cliange in panel length and 
the lery large secondary stresses resulting from some 
such arrangements. 

This general idea is also found in other portions of the 
structures of Hall airplanes. Rib web members are 
tapered along tiieir length and the cutting away of 
material near their ends, curves the gravity axis in the 
desired way. In the usual proportion, a web member 
being 8 or 10 per cent larger at their mid points than 
near the ends, enables at least 40 per cent more load to 
be carried by a given sectional area. 

In Fig. 2 are shown a number of sections developed 
by Mr. Hall for aircraft structures, and widely used in 
aiuminum alloy construction throughout the country. 
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Practically all of them are of the closed hollow type and 
may he considered as tubes, combined with grips for at- 
tachment on other parts. Most of these sections, together 
with the general principles of Hall construction, have been 
described in some detail in the November 30, 1929, issue 
of Aviation. The advantages of the use of this method 
of construction are ease of assembly and repair. A mini- 
mum of rivets is used in building up any structure and 
most are made to serve more than one purpose. 

-Another interesting principle of this type of construc- 
tion is that of full continuity of all parts at any intersec- 
tion an<l is a most important factor in building strong 
rugged structures of light weight. In this connection, 
Mr. Hall showed a photograph of a half -section of float 
or pontoon construction, using the standardized parts. 
The frame.s arc fully continuous and the stringers run 
through without interrujitinn for their entire length. The 
method of affording cmniiiuity when passing through a 
watertight bulkhead is similar for either stringer or 
frames and consists of the insertion of a plugged length 
of seamless tubing extending a sliort di.stance into the 
liollow |iart of eacli section to lie joined wiiere it is 
secured by tlirough rivets. Tiiis tuiie is provided with 
pressed collars on each side tliat retain tlie .sealing 
material. 

The necessity of careful investigation of each mem- 
lier and its relation to other members is characteristic 
of the Hall system of structural analysis. 

Mr. Hall also showed photographs of some of the 
special machines developed for use at liis plant. Among 
these was a gang riveter which performs three opera- 
tions at once. At one point the plates are cupped into 
each other, forming a dimple. In the dimple just formed, 
a liole is jiunched and a rivet is inserted and headed flush 
with the outside of the plate. Each time the jaws close, 
these three operations take place, resulting in one com- 
pleted rivet and preparation for the next two rivets. It 
is estimated that this saiHiig of the plating assembly 
labor by using this macliine is approximately 70 jier cent. 

In the discussion tliat followed information was re- 
quested on tlie relative unit weight of taper and straiglit 
wing structures. Mr. Flail re|>!ied tiiat the difference 
was small and probably did not exceed 10 per cent. He 
was also asked the lightest unit weight for aluminum 
alloy wing struts to which he replied that some .struc- 
tures were as light as .92 lb. per sq.ft, and that the highest 
value was 1.08 lb. per sq.ft. 

Wesley L. Smith requested infornialioii about the Hail 
type of construction applied to full or semi-cantilever 
wings, wlicreupon Mr. Hall replied that tlie full canti- 
lever wing could he regarded simply as the tip of an 
ordinary braced wing. .At this point the cliairman, Mr, 
A. A. Mooney, asked the audience for information re- 
garding the unit weight of cantilever wings, Mr. Edward 
Wallace, of 'Wright Field, replied that those coming 
under liis observation ranged between I.l and 1-75 lb. 
per sepft., and Mr. Garland P. Peed, Jr., formerly of 
the .Alexander Aircraft Corporation, stated that the 
weight of the wing of the Alexander Bullet was a])proxi- 
niately 2.5 lb. |ier sq.ft, including tanks and other fittings. 

Wlien asked about the possibilities of Beryllium in air- 
craft construction, Mr. Hal! responded that it was ex- 
tremely expensive at the present time hut was interesting 
from a laboratory point of view. He was then asked 
about the availability of the S. R. T. Aluminum Alloy 
from the .Aluminum Company of America, to which he 
responded that he believed that this material was being 
delivered at the present time to tlie Goodyear Zeppelin 
Corporation. 
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THE SPINNING SYMPOSIUM 
OF THE S.A.E. 


More than eight hundred factors, some 
of which are not important, determine 
the spinning eharucterislics of an 
airplane. Six expert opinions, all 
based on actual experience, show a defi- 
nite need for scicnlifie investigation 
of these factors after Ihe nomencla- 
ture associated with the prolilcm 
has been clarified and standardized. 


C (5-ORDLV.ATION’ and classification of research 
results, and further investigation under actual 
full scale conditions are probabli' the most important 
factors necessary to the ultimate solution of the spinning 
probiem in airiilanes as indicated by the opinions ex- 
pressed at the symposium on aircraft spinning which 
marked the Wednesday evening session of tlie Society 
of .Automotive Engineers during tlie Chicago National 

One insistent need, ns brouglit out by this symposium, 
is that of accurate noniciiclature and clarification of 
terms relatcil to the problem. Two of the speakers 
objected definitely to llie term "flat spin,” while others 
did likewise by inference. However an absolute stand- 
ard of terminology must be adopted before going further 
with the solution of the problem. 

Six men, all of whom have had intimate contact with 
the problem, presented views that were in many respects 
divergent and it is extremely imfoitmiate that the period 
of time allotted for this session could not Iiave been 
extended to permit complete reading of ail of the papers, 
as well as discussions. As it was, many of the readers 
were forced to abridge their presentations and the late- 
nes.-i of the lioiir, following reading of the final paper 
diseiiiiraged discussion. If. however, this symposium lia» 
impressed tlie ini|)ortaiice of the above mentioned factors 
on the minds of those interested in the problem, it lias 
mo.st certaiiiiy served its purpose. 

The first five papers were devoted mainly to an ex- 
position of tiie ex[>erieucc-s of their autliors in actual 
spinning iirnlilems from the standpoint of the test pilots • 
and aeronautical engineer, wliiie the final paper by Mr. 
Fred E, Weick, of the National Advisory Committee 
for .Aeronautics was somewhat more general and em- 
braced an outline of the entire problem as it is now being 
studied by means of full scale flight measurement.s at 
the laboratories of tlie K..A.C..A. at Langley Field, Vir- 
ginia. It is soiiiewliat easier to appreciate tiie scope of 
the problem when one realizes that Mr. Weick and liis 


associates have shown tliat tiiere are more tlian eight 
hundred factors affecting the spin. Many of these are 
negligible and a large group are known to be liighly 
im|Jortant, but by far the majority have not yet been 
investigated and therefore the degree of importance of 
this group is unknown. It is tlie object of the N.A.C..A. 
to make a systematic investigation of ail of these factors 
by accurate measurement in full scale flight tests. 

The first speaker of the evening was Lieut. Carl 
Harjicr, U.S.N.. retired. Lieut. Harper spoke briefly 
of the liistory of the spin and its evolution through the 
stages of an uncontrolled, normally controlled, and un- 
iiormal maneuver, the latter constituting his definition 
for the S])in. He pointed out that at first biplanes were 
considered to be the iirincipal offenders but tiiat later 
spinning characteristics were discovered in tlie mono- 

•After describing tlie operations necessary to put a 
plane into a norniai spin, and stating tiiat tlie flat spin 
usually starts during tlie third or fourth turn of a nor- 
mal spin, Lieutenant Harper cited tiie experience of 
various famous pilots in noniiai and flat spinning. He 
advocated as a remedy the extensive use of wind tunnels 
by designers and deplored the fact that there were too 
few competent test pilots. He also suggested that pres- 
sure distribution tests be conducted on wings at ex- 
tremely high angles of attack and concluded his paper by 
the statement that the wing slot is a lietter remedy for 
the spin than is generally believed. 

B asing his presentation on his experience as engineer 
and test pilot for the Kcystnne-Loeiiing .Aircraft 
Corporation. Division Curtiss-Wriglu Corixiration, Paul 
E. Hovgard was tlie second s|X'akcr in the evening ses- 
sion. Mr. Hovgard began his iiajicr with the statement 
tliat the force lichind the rotation of tlie airplane is 
primarily its weight; the greater the wciglit, the more 
rapid tiie rate of rotation. He stated that in tests it was 
found possible to omit niougU of the useful load of the 
airplane to be able to perform prolonged spins without 
going into a flat spin. Ballast was then added at the 
center of gravity to increase the weight without changing 
the moment of inertia about any axis appreciably. As 
Ihe weight at this point was increased, the rate of rota- 
tion was increased until it reached its critical point re- 
sulting in a flat spin. 

In the test descrilied by Mr. Hovgard, the ballast was 
then moved from centra! location to various points in 
the tail and fuselage, engine mount and center section, 
wing tips and in the liottom of the pontoon. Moriiig the 
ballast to the wing tip.s or to the engine and tail made 
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the s|>in more Uifticult to start. With ballast at the 
wing tips, the number of turns for a tiormai spin be- 
fore becoming flat was increased while with the ballast 
in the nose and tail, the number of normal turns very 
markedly decreased. The recovery from the flat s[>in, 
in either case, was practically the same. With the 
weights in the center section and bottom of the pontoon, 
there was no difference in the entry to the spin and the 
transition from a normal to a fiat spin was almost un- 
noticeable. Recovery from a long spin was made in 
cine and one-half turns, whereas recovery from spins, 
in the previous condition, required five turns. Full 
down-elevator atid opposite rudder and aileron were used. 

All of the above tests were made with the same center 
ot gravity location and tests were later made on the 
center of gravity location without changing the moments 



of inertia or static weight but by using various degrees 
of -sweepback. The center of gravity was moved in 
four stages from 40 to 26 per cent of the mean chord. 
In the most forward position, it was impos.sible to enter 
a s()in without first increasing the up-elevator throw. 
-\s the center of gravity was moved forward, the spins 
were more difficult to start but recovery from a long 
.s])in was unchanged. In One case, by reducing the up- 
clevator throw, it was possible to make a prolonged spin 
without going flat. The center of gravity was then 
moved two per cent of the mean chord, it was then 
necessary to increase the up-elevator throw to start a 
spin but it was impossible so to adjust the up-clevator 
that the airplane could be spun without going flat. 

|■u^thcr experiments were conducted to determine the 
effect of decalage ajid washout and the stability in roll. 
Incorporation of these featurc-s made the spin slightly 
easier to Start but it could not be carried nearly so far. 
I'niil enough decalage and washout was incorporated, 
however, to eliminate the flat spin entirely, there was no 
ilitTcrence in ability to recover from the flat spin. When 
carried far enough, the rate of rotation increased as the 
control column was pulled to the rear. As the rate of 
rotation increased, the force required to hold the stick 
in the rear iK)sition also increased and when the stick 
was released, the plane snapped mit of the spin in about 


one-half turn- Mr. Hovganl stated incidentally that 
the stability of the airplane in normal flight, after de- 
caiage and washout had been introduced, was uncanny. 

In the course of his experiments, Mr. Hovgard dis- 
covered that the most dependable change to remedy spin- 
ning characteristics was an increase in the area of the 
horizontal tail. The area of this surface was increased 
by degrees to about 80 per cent more than its original 
value. After an increase of approximately 50 per cent, 
further increment was not effective. Increase of 50 per 
cent of this value reduced the number of turns required 
for recovery from a flat spin from five to three and one- 
quarter. A 100 per cent increase in fin area had very 
little effect on the recovery from flat spins, the reduction 
in number of turns being five and one-quarter to four 
and three-quarters. Raising the horizontal surface 32 in. 
alxjve its normal position had no effect whatsoever on 
the s])inning characteristics. A positive dihedral of 10 
(leg. in the horizontal tail reduced the number of turns 
reriuired for recovery from three and one-quarter to 

Mr. Hovgard next discussed the position of the axis 
of rotation of the airplane or wing cellute. He stated 
that, contrary to the belief that this axis passed through 
the center of gravity or intersected the longitudinal axis 
in the same plane as the vertical axis, test pilots report 
a side force or a yaw in the spin which indicates either 
that the axis is to one side of the longitudinal axis or 
the axis of rotation is not in the same plane as the 
vertical axis. In a normal spin, the axis of rotation in- 
tersects or nearly intersects the longitudinal axis, but it 
apjiears that when the rate of notation has reached a cer- 
tain point, it is not stable in this position. 

T racing the history of his experience with spins, 
Temple N. Joyce was the third speaker on the pro- 
gram. Mr. Joyce told of his first experiences with spin- 
ning at Issoudum, France, in the Spring of 1918, when 
he learned from one of the French instructors how to 
execute a so-called flat spin in the eighteen meter Nieu- 
port. He criticised the term “flat-spin" because of the 
fact that the same aerodynamic conditions might exist 
with the fuselage very fiat or almost vertical, the two 
conditions being exactly alike in the fact that recov- 
ery is difficult and in mo.st cases accompanied by a 
reversal of strict forces. He then went on to describe 
certain tests conducted by him in 1928 in an effort to 
learn about the characteristics of an airplane in which 
he was interested. These tests were begun under the 
lightest loading conditions and it was found that, in a 
fast barrel roll, when an attempt was made to execute 
only a single roll, it was impossible to do so. By the 
time the plane had reached the stalling point, it had 
rolled almost beyond the upside down position, by which 
time it was too late with the existing effectiveness of the 
control surfaces, to retard the rotation and bring the 
plane out with the completion of only one full roll. In- 
variably, if the stick and rudder were held until the 
plane actually stalled then the controls reversed, the plane 
would pass through a single full roll with the no.se drop- 
ping, yawing and rolling, and in many instances 'vould 
continue on over in an almost inverted position. After 
puliing the stick and giving full rudder if they were 
taken off before the wing actually stalled, a single roll 
could be completed but it would be nothing more than 
a slopjty combination aileron and rudder maneuver. 

In an effort to have the plane execute fast liarrel rolls 
satisfactorily, a new set of control -nrfaces was made 
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with approximately fifty per cent increase in elevator 
area and about twenty per cent increase in rudder area. 
It was found that the rolling condition was but partly 
improved and in all instances, the plane, upon executing 
one complete roil, would come out rolling, yawing and 
pitching regardless of the opposite control position. 
Elevators, however, were quite effective and the spin 
tests were attempted. 

.After a number of experiments, the reversal of stick 
forces was noted and in further flight, this condition was 
allowed to continue for about 1,500 ft,, in which case 
recovery wa.s quite prolonged and there was no tendency 
on the part of the fuselage to flatten out. 

Addition of 2.2 sq.ft, of area to the elevators was all 
that was required to throw the airplane from a condition 
where there was no delayed recovery or reversal of 
stick forces when spinning to the right, and only de- 
veloping to the left after about twenty-five hundred feet 
of prolonged spinning, to reversal of stick forces and 
delayed recovery to the right at 600 ft- In subsequent 
spins, ail of which were done with the same loading con- 
ditions (c-g. about 24 per cent), the airplane was made 
to spin in a perfectly flat attitude, stick forces very high 
and quite delayed recovery. In this attitude, the plane 
rotated rather rapidly with indications of a relatively 
slow velocity and wings banked to the side of rotation. 
It developed a reaction on the pilot to the rearward and 
to the inside of a spin. This reaction was so strong 
that it required special effort to move the stick to its 
most forward position. Further experiments indicated 
that an airplane spinning with uneven motion is border- 
ing close to the delayed recovery condition and a slight 
change in the position of the center of gravity might 
make it a dangerous plane. 

On the basis of his e-xperience, Mr. Joyce concluded 
tliat an apparently normal spinning airplane might, under 
conditions be made to spin abnormally and a delayed re- 
covery condition be brought about. He further con- 
cluded that the manner in which a spin is entered has 
much to do with its later characteristics. In closing 
Mr. Joyce reiterated that the term "flat spin" is mis- 
leading. He added that there should be some differen- 
tiation between stable auto-rotation as applied to a 
wing cellule and auto-rotation as applied to a complete 
airplane, taking into effect the action of the controls and 
also that rotation of an airplane which may be absolutely 
independent of any control movement once the spin has 
developed. He stated that in this connection, the nomen- 
clature should be revised to differentiate between stable 
and unstable spinning airplanes. He advanced the 
opinion that the easiest way to solve these problems 
related to the spin is to have them correctly defined in 
the beginning and that further clarification as to termi- 
nology is needed as a first step in the solution of the 
problems. 

F ollowing Mr. Joyce, Garland Powell Peed, Jr., for- 
merly associated with the redesign of the Alexander 
Bullet, told of his experiences in an effort to remedy the 
spinning characteristics of the Bullet. Mr. Peed did not 
read his paper but spoke extemporaneously. He statetl 
that in his analysis of the Bullet problem, all previous 
knowledge of spins was discarded and the conclusions 
drawn from his experience were, that for low wing 
monoplane the load should be high and to the rear in 
order to obtain non-spinning characteristics. After this 
was done, the Bullet behaved in a somewhat peculiar 
wav. Instead of spinning, it would describe a series of 
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falling leaves and under certain loading conditions would 
fall almost vertically at a velocity sufficiently low to 
permit of safe landing. In his paper, Mr, Peed calls 
attention to the fact that the term "flat spin” was mis- 
leading and suggested the use of "controlled" and “uncon- 
trolled" for “normal” and “flat” spinning. He pointed out 
that all planes will revert to normal flight more easily 
from the inverted flat spin, and stated that this was not 
due to any characteristics of the plane but to the fact 
that it is easier for the pilot to apply full opposite elevator 
in this position. He stressed the fact that in a straight, 
flat spin, there is almost no airplane that will not come 
out if full control is applieti and held, hut that there are 
few pilots who are able to do this because of the psycho- 
logical and physiological conditions accompanying the 
experience. Mr. Peed defined a spin as a stalled spiral 
and added that the more efficient the airplane, the flatter 
the spiral until the flat or uncontrolled spin is reached. 
He criticised the use of stops on the controls in an effort 
to prevent spinning. Stressing the initial turn as an 
important factor, he stated that if the 'causes for the 
initial turn or start of the spin are known, it is a very 
simple matter to show why the plane continues to spin. 
He drew a distinction between a spinning accident and 
stalling accident and called attention to the fact that a 
true spin takes from 200 to 800 ft. to develop. 

Mr. Peed presented and explained mathematical equa- 
tions of the spin and discu.ssed their application to bi- 
plane and monoplane, particularly those of the cantilever 
low wing type. He also stated that center of gravity 
location had little to do with the spinning character- 
istics, In this connection, he called attention to the fact 
that certain biplanes will spin flat with forward center 
of gravity, but are perfectly normal when rigged prop- 
erly with the center of gravity further aft. 

He also touched upon the fact that the lift of the tail 
surfaces must be taken into account. At high angles of 
attack, above 30 deg., the horizontal surfaces will carry 
as much load per square foot as the wings, the only 
major variation being due to aspect ratio. This lift is 
not affected as much as might be expected by forcing 
the elevators down, especially at angles above 70 deg., 
though the corrective effort is generally sufltcient if they 
are forced to the extreme limit of their travel. A rear- 
ward progression of moments in a spin merely acts as a 
shifting of the load rearward, this loads up the fail 
surfaces until they have attained an angle of attack and 
velocity enough to support the load. The spin is due to 
the inability of the inner wing to carry its share of the 
load. In closing he stated that research should be 
directed toward preventing the stall, rather than post- 
poning it to a slightly higher angle of attack. 

T he fifth speaker, Capt. Harry A. Sutton, did not 
read his paper but discussed briefly the subject mat- 
ter and showed motion pictures of a number of spinning 
tests made under the auspices of the U. S. Army Air 
Corps at Wright Field. In his paper. Mr. Sutton out- 
lined the experiments in full flight, conducted by him- 
self during a long period of time after the wind tunnel 
had been abandoned as a medium for study of the spin. 
The first systematic program of tests was started to de- 
termine on two airplanes differing peatly in wing cellule 
arrangement, the effects and spinning characteristics re- 
sulting from varying the center of gravity location, mas.s 
distribution, control position and engine power. Addi- 
tional tests were made to determine the effect of lateral 
mass distribution which proved to be an important factor 
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while the next tests were made to determine the elTect 
of changing: the iiuiss distrihution along the fuselage 
axis for several biilaiice locations. It was found im- 
liractical to increa.sc the mass distribution along the 
vertical axis to any apiircciablc extent and no tests of 
this nature were made although it was realized that such 
were highly ticsirahle. 

The tests demonstrated tliat a rearward balance loca- 
tion niatle recovery from s[>ins more difficult, increase in 
hileral mass ilisirihution had a .similar effect, Inngittidinal 
mass distrihution had no appreciable effect, power appli- 
cation had small effect and that the control positions used 
in attempting recovery ha<l a marketl effect. In cases of 
easy recoveiy, control positions were not important but 
whenever recovery become difficult it was advisable to 
api>ly intmediately maximum reversed controls and tu 
hold them fixed in the maximum positions, Captain 
Sutton stated that the only safe method of stopping a 
spin is to use all of the down elevator atid all of the 
rudder motion against tiie spin, maintaining the controls 
in these positions. Ailerons are usually least effective in 
stopping a sjiin. while elevator and rudder are usually 
thc most effective in the order named. The use of power 
was of slight henefit in some cases, however, in many 
sjnns the engine ceased to function. 

A similar series of tests were made on an air[>Iane 
having a « ing cellule incorporating both sweepback and 
stagger. The center of gravity was moved to the rear 
until an uitsatisfactory spinning condition was readied, 
at a balance location about 38.5 per cent of the mean 
aerodviianiic chord- The test gave the same results so 
tar as ease of recovery from spin was concerned and 
about the same balance location as in the lirst tc.st on 
an airplane having a verv different tving cellule airange- 
inent. They also demi'mstrated that spinning attitude 
lines not ill itself indicate the en.se of recovery since ih.' 


,irst airiilane spun fiat when rccovep' was tlifficult while 
the second airpl.me spun steeply with as great difficulty 
in recoverv. The second airplane spun with its ''X' 
axis nicire’iiearly liorizontal witli the lialance well tor- 
ward and in this condition recovery was very easy. 

Tlv effect of increasing the lateral mass distninition 
along' the lateral axis was inve.stigaied for two balance 
locations. Results were considerably different from 
those uhtaineil in the first airplane. 

Uiwn completion of flight tests, the moments ot in- 
ertia of the two airplanes about the "X", "V, ami 
axes were detennined experimentally. 

Mr. Sutton stated the problem at present as being one 
of securing reliable and sufficient data to insure that 
an airplane be designed to provide easy recovery from 
any .spins tliat it may be capable of performing, hurther 
refinements must await the results of extensive reswreh. 
Tests were also made on several airplanes equipped with 
automatic slots. In each case, it was found that tlie 
airplanes could be spun and that after they siarlcd 
spinning the slots had no appreciable effect. It was 
somewhat more difficult to spin these airpl.-ines since the 
.slots provided an increase in lateral stability at large 
angles of attack. 

The test showed that it is quite iiossible to load an 
airplane so that it is ini|iossible to stop a tad spin which 
has deiinitelv started. Recovery becomes mcreasmgh- 
difficult as weight is added liehind the wings and the 
center of gravity of an airplane is moved rearwartl. The 
center of gravity may lie moved so far aft that it is 
impossible to get the plane out of a spin after it starts 
Since the loading condition effects recovery from spins. 


it is true that there are many ditterem methods of using 
the controls which mav stop spins under certain con- 
ditions of loading. 

In dosing, Mr. Sutton drew attention to the fact that 
many manufacturers have Ii.kI lalxiraiory and flight test 
experience with siiiniiing and advocated that this in- 
formation should he made available in proper form lor 
genera! use. He inentioncd the recently started series 
of flight lest.-, by the N..\.C..\. to determine the effect of 
various design factors on s[iiniiing and stated that the 
factors which .should be investigated include wing cellule 
iirrangement, lialance location, nia.s.s distribution, vertical 
tinil horizontal tail surface design, high and low wing 
monoplane arrangement, and others of presumably less 

A s a fitting close for the symposium on spinning, a 
pajitr entitled "The Present Status of Research on 
.\irplanc Siiinning'' was read by Fred l-‘. Weick. of the 
Xational .\dvisory Committee for .-Aeronautics. In his 
|)a|>er, Mr. Weick touched u|ion the scojie of the re- 
.scarch i>roblem iiivolvcxl aiul the ground covered to date 
in the solution of the many factors involved in the 
[iroblem. Only the steady spin and the recovery from 
it was considered. 

Mr. AV’eick began by calling attention to an important 
advance in spinning research, i.c., the development ot a 
method of measuring accurately the flight path of an 
airplane anti its attitude at each point. This niethcid. 
which is the result of instrument tlevelopment in the 
N.A.C..-\. laboratory, consists essentially of measuring 
the rates of rotation alxiut the three principal axes of 
the plane by means of three gyroscopic turnmeters. the 
accelerations niiotil the same three axes with a threo- 
component accelerometer placed at the center of gravity, 
■Mitl the vertical velocity. Measurements are also made 
of |iositions of the cnntrols, and these, as well as the 
rotations and accelerations, are recorded photograph- 
ically. In actual test, the spin is maintained for about 
1,000 ft. before the instruments are started, and then 
the instriimcnt.s arc mn for exactly 1,000 ft., the rate 
III de.scent being obtained from timing lines on tlit 
records. Then, from llie records, calculations are maile 
iif the flight path, the radius, the attitude of the air- 
plane anil the inertia cnuiilos. For this, the moments 
of inertia of the airplane about its principal axes must 
be known, and this has also been a hindrance to previous 
investigators. These values are obtained by swinging 
the airplane as a pendulum mounted on knife edges, and 
the process has finalh' been develoiied to the point where 
the results are accurate to within one per cent. 

Outlining the results accomplished thus far, Mr, 
Weick stated that it has been found tliat the path of 
center of gravity of the airiilane moved rs a very steep 
helix, the radius being much smaller than previously 
believed- The average for this value seems to be about 
six feet and the maximtim to date slightly over nine 
feet. In every case measured so far, the spin axis, or 
center of rotation, has been close to the nose of the 
airplane, as shown in Fig. 1. Oliviousl)-. the [ilane 
spinning about such an axis has an entirely different 
motion from that in an ordinary spiral glide of the 
same vertical velocity, where the rntation is alxnit an 
axis far to one side nf the airplane. The attitude of 
the longitudinal axis of the airfilane varies in dilTerenl 
spins from the stecjicst at about 60 deg. to the hori- 
zontal to the flattest at about 30 deg. The smaller angle 
was obtained in the case of the XR-1. It is likely that 
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lliese represent very nearly the limit obtainable, for the 
main couple which tends to flatten it (the inertia pitching 
couple) has a maximum value for an attitude of 45 deg. 
and becomes very small for small angles, while at the 
steep end, the airplane could not have an attitude much 
closer than 30 deg. to the vertical and remain stalled. 
The mean angles of attack at the center of the wings, 
therefore, vary from about 30 deg. for the steepest spins 
to about 60 deg. for the flattest. The difference in angle 
of attack from one wing tip to the other is great in any 
spin, this difference varying al»nt 20 deg. in a slow 
spin to about 70 deg. in a rapid one, the average being 
in the neighborhood of 35 or 40 deg. 

Referring again to Fig. 1, Mr. Weick i»inted out 
that the tail unit deserves special study. With an angle 
of attack from 30 to 60 deg., combined with a sideslip 
in the neighborhooti of 20 deg., the fin and rudder are 
usually almost entirely in the wake of the horizontal 
surfaces. In spite of this, the rudder seems to be the 


most effective of the controls for coining out of a spin. 
This may be explained by the fact that rudder is the 
only control not stalled, and by the effect that the rudder 
has on sideslip. 

At this point, Mr. Weick mentioned methods of 
spinning research other than flight tests, including the 
dropping of scale models and the wind tunnel test. In 
this connection, he spoke of the new vertical wind tunnel 
which has just been completed at Langley Field. Mr. 
Weick then presented a table (Table I) outlining the 
factors affecting tlic spin and went over the outline 
briefly, indicating which items already had been investi- 
gated in England and in this country. There were ap- 
proximately twenty of the 800 factors. 

In summarizing, Mr. Weick stated tliat the spinning 
problem is made up of a multitude of factors, the rela- 
tive importance of which inust be determined before the 
solution of the problem can be considered well under 
way. Some progress has been made, however, for we 
can now at least measure what a spin is and calculate 
the inertia forces and couples. While the problem is 
still a large one, it seems more hopeful now than it 
has been before, because of the new developed method 
of measurement in flight test. The vertical tunnel, 
where the effect of the tail group can be studied in detail, 
also will contribute much to the investigation and ulti- 
mate solution of the problem. Following his paper, Mr. 
Weick presented a short motion picture reel showing 
flight tests and model dropping tests, conducted bv the 
N.A.C.A. 

There was no discussion following the presentation 
of the papers constituting the spinning symposium but 
a motion was made by Mr. Temple Joyce that the 
N..A.C.A, and Mr. Weick be congratulated on their sys- 
tematic program of attacking the problem. 

A lthough not a part of the spinning session, it is 
iipproiniatc that some mention be made of the 
paper on flight research read by Mr. J. W. Crowley, Jr„ 
also of the National Advisory Committee for Aero- 
nautics. This paper might be considered as closely re- 
lated to that of Mr. Weick’s because of the fact that it 
described the instruments and niethoels used by . the 
N.A.C.A. in its flight research work. Mr. Crowley 
confined his remarks to two types of investigation which 
he terms "maneuverability” and "spin.” He spoke of 
the numerous problems arising in connection with the 
development of flight recording instruments, particularly 
that of elimination of acceleration effects in the re- 
cording mechani.sm. 
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THREE LOW WING 
MONOPLANES 


By 

Leslie E. Neville 


Comparison and dcseriptiuns of 
representative machines havini; 
similar aerodynamic but dif- 
ferent structural characteristics 


'T' 

I HREE low wing monoplanes 

-H_ having different structural char- 
acteristics but many similar aerody- 
namic qualities were introduced re- 
cently to the aeronautical industry. 

These airplanes reflect the rather dis- 
tinct trend toward the low wing type 
and embody practically all of the known 
methods o£ attaining aerodynamic 
efficiency through cleanness of design. 

Two of them, the Buhl Airster 
CA-1 and the Lockheed Sirius, are 
designed for racing, private or 
commercial use, while the third, the 
Boeing Monomail, is intended ex- 
clusively for commercial freight and passenger transpor- 
tation. All three airplanes have given very creditable 
performance. 

Considering these three designs in order of weight, we 
have first, the Buhl Airster employing the Wright J-6 
300 hp. engine and havit^ a gross weight of 2,800 lb.; 
second, the Lockheed Sirius powered with the Pratt & 
Whitney Wasp Sr., engine and weighing 4,600 lb. 
gross : and finally, the largest, the Boeing Monomail 
designed around the Pratt & Whitney Hornet of 575 hp. 
and having a gross weight of 8,000 lb. 

Structurally there is a rather interesting comparison 
between the wooden Lockheed, the metal Boeing with the 
composite Buhl standing between. The Sirius, like its 
predecessor, is built almost entirely of wood, while 
the Boeing is all-metal. Representing the medium, the 
Buhl has a welded steel tube fuselage and a wooden 
wing structure, both of which are covered with fabric. 
It is significant to note that fabric covering seems to 
predominate in this otherwise widely divergent struc- 
tural group. 

Attention is also drawn to the fact that the structural 
differences between the Lockheed and other airplanes 
of this group necessitate a different method of mounting 
the wing to fuselage. In the case of the Ixjckheed Sirius 



the wing is built in a complete single unit, whereas in 
the Buhl plane two wing panels are attached to stubs 
which are structurally a part of the fuselage. The Boe- 
ing Monomail, like the Buhl, has wing stubs integral 
with the fuselage. 

The Boeing and Lockheed employ cantilever wings 
while the Buhl is externally braced. 

As previously mentioned, the airplanes are all low 
wing ^pe with a high degree of attention paid to the 
streamlining and general reduction of drag. All three 
have wings tapered in thickness and, with the exception 
of the Buhl, in plan form. There is another point that 
immediately suggests itself in considering the three air- 
planes aerodynamically and that is the fuselage length 
with relation to the span. In this respect the Buhl and 
Boeing appear to be similar, while the Lockheed has a 
relatively short fuselage. It is significant to note that the 
Sirius fuselage is one inch shorter than that of the Buhl, 
while the span is 5 ft. 10 in. greater. A comparison of 
some of the general characteristics of these three air- 
planes is presented in Table I. 

In the comparative study of these low wing mono- 
planes an opportunity is afforded to consider the variom 
commercial adaptations of the N.A.C.A. type of low 
drag radial engine cowling. Each has a different type 
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and the recently developed combination of cowling and 
exhaust manifold is also applied in these designs. The 
cowlings will be described in greater detail later. 

T akixo the liglitest of these three planes as a point of 
departure, we will first describe the Buhl Airster in 
some detail. The CA-1 as it was introduced at the All- 
American .Aircraft .Show in Detroit last .April was a 
mail plane having the forward cockpit cowled over for 
baggage and a single pilot's cockpit at the rear. It has 
a wing span of 37 ft. and a chord of 81 in. remaining 
virttuilly constant throughout the span. The weight of 
the airplane empty is 1.877 lli, and the gross weight 
2,800 111 ., giving a wing loading of slightly more than 
13.5 lb. per sq.ft, and a power loading of approximately 
10 lb, per hi). The wing ha.s an area of iOti sq.ft, includ- 
ing ailerons and employs the .M-12 section. .Structurally 
the wing is built up of spruce and veneer spars and rib.s. 
The spars arc of the box tv'pe using two-ply veneer 
perpendicularly grained, while the wings are of conven- 
tional construction. The fabric covering is applied in 
the usu.ai slip cover method. Aileron.s are of similar 
construction to the wing and have a combineil area of 
21 sq.ft. 

The .Airster was devclopetl under the direction of 
Etienne Dormoy. chief engineer of the company, with 
the co-operation of Jimmy Johnson, test pilot and sales 
manager. 

Welded chrome molybdenum steel tubing ranging in 
diameter from A in. to in. is employed in the fuselage 
structure, the fonvard portion of which is cowled with 
aluminum alloy sheet to a point behind the pilot’s cock- 
pit. From there to the extreme tail the structure is 
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faired with aluminum alloy in U-channel section mem- 
bers extending fore and aft over wood boxing. This 
fairing at the rear makes it piossible to preserve the well 
rounded exterior section that was obtained with alu- 
minum alloy covering in the forward pxirtion. The 
faired pmrtion of the fuselage is, of course, covered with 
fabric. No departures from the use of conventional 
weltled chrome molybdenum steel tubing are found in 
the structure of the empiennage. The rudder area is 
14.5 sq.ft., while that of the fin is 6 sq.ft. The elevator 
is 22 sq.ft, while tliat of the stabilizer is 14 sq.ft. Sta- 
bilizer i.s adjustable through a range of 2^ deg. 

One of the novel features of the Buhl -Airster is the 
somewhat unusual landing gear, which has an exception- 
ally wide tread of 9 ft. This landing gear is of the 
divided axle type with vertical shock absorber struts 
connecting the wheel with the wing stubs. Behintl the 
shock strut on each side and directly below the forward 
cockpit is a triangular trussing, the function of which 
is to provide anchorage for four streamline flying wires, 
two attached to etich wing pane! at the spars. As the 
wheels are enclosed in streamline fairings, these wire 
braces are connected through liolcs in the fairings. Cer- 
tain of the members of the truss serve incidentally to 
carry the brake control cables running from the cock|iit 
to the wheels. .All members of the landing gear are 
streamlined and the unit is attached in the usual manner 
to the wing stubs which are integral with the fuselage. 

.Another unusual feature in the undercarriage is the 
tail skid. This unit is extremely simple and effective. 
It consists essentially of two tubular members pivoted 
near their centers, one being built into the fu.selage 
longitudinally and the other carrying the spoon shaiied 
shoe. The shock 
cord is wrapjied 
around the forward 
end of both mem- 
iiers, resulting in a 
tension type shock 
absorber. 

The first Buhl 
.Airster had a fuel 
capacity of 80 gal. 
divided among two 
30 gal. gas tanks in 
the wing stubs 
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and one 20 gal. tank just forwaid of tlie fire wall. An 
oil tank having a capacity of 7.5 gal. in the extreme for- 
ward portion of tlic fuselage and just behind the engine 
is provided. This container was fitted with a finned bot- 
tom extending below the fuselage contour, and baffling 
built into the tank served to force the oil through the 
cooling corrugations. Several dilTcrent positions of the 
oil cooler liave been tried, the most recent being consid- 
erably below the fuselage. 

The second of these planes is to have a total capacity 
of 100 gal. gasoline obtained by increasing the wing stub 
tank capacity fiom 30 to 40 gal. 

The N.A.C.A. cowling is so dcsignctl mat a 
streamline exhaust ring carrying the lines of the cowl- 
ing is set just ahead of the cowling proper. These two 
units are separate but so carefully streamiined that at 
first glance they might appear to be one. Another de- 
parture from standard practice is found in the internal 
design of the cowling. The baffle plates between the 
cylinders are generally V-shaped with the apex of the 
V forward and the legs of the V curved around behind 
the cylinders. This arrangement is intended to produce 
an increased pressure of air as it is forced through the 
cylinder fins. 

Landing wires are attached to center fittings at the 
top of the fuselage, while flying wires are attached to a 
portion of the landing gear units. 

Work is now being done by the Buhl engineering staff 
under the direction of Etienne Dorinoy to eliminate the 
two landing wires in the externa! bracing. 

T he second in order of weight is the Lockheed Sirius, 
developed during the latter jart of 1929 as a custom- 
built product to meet the requirements of Col. Charles 
A. Lindbergh. Although at tli^i timn tVior« nn 
expectation of a wide de- 
mand for this model, a num- 
ber of them have been built 
and delivered since and the 
design has become note- 
worthy in several record 
flights. The Sirius has a 
wing span of 42 ft. 10 in., 
length overall of 27 ft, 6 in., 
and an overall height of 9 ft. 

The weight empty, including 
900 lb. for the power plant, 
is 3,0.56 Ib. and the gross 
weight 4.600 lb., giving a 
wing loading of 17.35 ll>, per 
sq.ft, and a power loading 
of 10.2 lb. per hp. 

Practically all of the com- 
ponent parts of the Siriu.s 
are identical with those of its 
predecessors in the I-ockheeil 
line. The fuselage is stand- 
ard. having been formed in 
the same mold as the c-.arlicr 
I.ockheed planes, and the 
wings and tail surfaces vary 
only slightly in dimensions. 

Structurally the Sirius might 
be considered as being made 
up of the same units as the 
standard Vega model with 
the wing mounted beneath 
instead of above the 



fuselage. The Sirius wing has a pronounced dihedral 
angle however, while that of the \ ega is flat. Fin and 
rudder areas have been enlarged in the low wing model. 
Credit for the design must be divided among John K. 
Northrop, I-ockheed chief engineer in 1926, who per- 
fecteri the original design in collaboration with Allan 
I.otighoad: Gerald \'ultec. former chief engineer under 
whom the Sirius model was iierfected : and Richard Von 
Hake, present chief engineer and contributor of recent 
refinements and improvements. 

The Sirius wing has a dihedral of 2 deg. measured 
on the top surfaces and 5 deg. on the bottom surfaces. 
The wing is set at .an incidence of 1 deg. The wing is 
tapered in plan form and thickness, the maximum thick- 
ness at the root being 18 in. and at the tip 8 in. The 
chord varies from 8 ft. 6 in. at the root to 5 ft. 6 in. at 
the tip and the mean aerodynamic chord is 84,7 in. The 
center uf gravity is !ocate<l at 34 per cent of the mean 
aerodynamic chord. normal Clark- airfoil section 
is employetl at the tips and somewhat varied at the root. 

Structurally the wing is similar to that nf the \'ega 
but, because of the span which is greater by 1 ft. 10 in. 
and of the slightly higher wing loading, additional spruce 
cap strii>s are iticorporated in the spars. These spars, 
which are otherwise identical with those of the Vega 
c.xcept for the built in tiihedral. are of conventional box 
type with taper laminated spruce cap strips, solid spruce 
filler blocks at points of attachment and vertical spruce 
filler strips to stiffen the two-ply spruce plywood side 
plates in which the grain of the veneer runs at a 45 deg. 
.angle in each direction from the spar axis. The addi- 
tional cap strqis are nailed and glued to the box spar 
above the plywood webs. A cat walk is built into the 
lop of tile wing along each side of the fuselage and con- 
-sists of an extra layer of plywood nailed and glued on 
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over llie jjlyuMod wing surface which is reiiifijrcefl at 
this iioim liy stiftciier ribs. Rihs are of the truss type 
constructed of s()rucc witli piywootl gussets and are 
built in three parts, namely, the nose, center and rear 
sections. 

The t\v(j s|)ars am! center ribs are first assembled, the 
nose and trailing rilis then being glued and nailed hi 
place and the entire wing covered with plywood, which 
is glued and tiaileil in place with barbed and coated brass 
nails. The interior of the wing is treated with I.innoil. 
while the exterior is sprayed with several coats of 
primer and lacfiucr paint. 

Fri.se ailerons with a differential action producing an 
upward travel double the downwaixl travel are mounteil 
witb a 16 iier cent liaUmce. Structurally the ailerons 
are .similar to the wing and their combined area i> 
25 s<|.ft. 

One of the new features of the Sirius is the retracta- 
ble wing lift lugs. These lugs, which in previous models 
were exposed to the air .stream, are now made flush with 
the top surface ami prnvitled with a small wire by which 
they may he brought up into the service position tor use. 
Retractable landing lights, two of which arc normally 
[iroiideil. have been develoiied by Lockheed engineers 
tvorking in coiijunclion with the technical staff of the 
S & M I-amp Co. These lights may he adjusted to any 
one of thirteen |>ositions ranging from full veilical to 
full horizontal ahead and, when fully retracted, arc 
flush with the lower surface of the wing. With a special 
15 ampere General Flectric bulb and a special S & M 
reflector each lam|i develops IS, 000 c.p. from a 12-vnIt 
storage battery. 

These retractable features arc representative of the 
constant efforts made by Lockheed engineers to reduce 
parasite drag. .Vs in the case of its predecessors, the 
Sirius employs full caulilever wings and tail surfaces, 
and the moiiocnqite fuselage is of excellent streamline 
form. Standard I.ockhcctl fuselage constniction prac- 
tice is descrihetl elsewhere in this issue. There are no 
exposed struts or brace wires anywhere in the air|>lane 
with the cxcci)tion of those necessitated by the landing 
gear, and engineering work is now in [wogress to pro- 
duce a retractable landing gear for use in connection 
with the Sirius. 

Tail surfaces are of spruce ami plywood construction 
similar to the wing and fastened to the rear of the fuse- 
lage shell by means of a heavy aluminum alloy easting 
which is bolted in place at the rear tip of the fuselage 
after the slot has lieen ait for the mounting of the 
horizontal stahilizer. The stabilizer is hinged at the rear 
spar to plain bars on the ahiiniiuun alloy ring, while 
the leading edge is carried in a rack and gear adjusting 
mechani.sm mounted on the tail skid diaphragm forward 
of the ciitnut. The fin i.s sup|X)rtcd hy a heavy laminated 
si'rucc spar extcn<!ing down along its trailing edge com- 
|iletelv through a hole in the stabilizers to mountings in 
the top and liottom of the nUmiinum alloy casting where 
the fin spar is securely bolted in place. The leading edge 
n{ the fill is bolted to the tail skid diaphragm. Elevators 
arc indepemlciuly mo”iited to the stabilizer, while niddcr 
is carried on an upper hinge to the fin an<l on a rudder 
post which extends down through bearings on the samr 
aluminum alloy ring niounf to which fin and stabilizer 
are atlaclicd. 

The present landing .gear of the Sirius is of the stand- 
ard individtial tripod type with vertical shock stmt units 
and has a tread of 12 ft. Rendix whet! ami brake iniils 
witb (jondricb .L’\o in. tires are employed. Tlie shork 




providing a total travel of 6 in. They have been adopted 
us standard by other manufacturing units of the Detroit 
.\ircraft Corp. 

Each wheel of the laniling gear is almost completely 
enclosed in a streamline fairing, which is humped out of 
aluminum by band in two h.alves which are later welded 
together. The.se units weigh 25 lb. each and are mounted 
securely to the axle on the outside and to the brake 
drum on the inside of the wdieel. In addition to the 
wheel fairings and the streamline shape of the shock 
strut itself, the stmt is faired into the lower surface of 
the wing by a sejiaratc hand Inimperi ahiininum fairing 
fitted at the iioint of strut attachment, .\luminum alloy 
sheeting is used to fair the axle to the brace strut on each 
triporl and these strut fairings are in turn fairerl to the 
under siile of the wing by means of a special streamline 
fairing unit. Other hand hum|ied aluminum fairings 
weighing approximately 3 lb. each are used to stream- 
line the wing to the fuselage and the stahilizer ami fin 
to the fuselage. 

T iik engine mounting i.s a steel tube ring liaving ten 
tubes extending hack to five points of mounting on 
tlie forward laminated siuncc diapliragm of the fnsel.tgc 
shell. laminated alumimini and asbestos fire wall is 
installetl completely across the fuselage in the rear i>f 
tlie engine mount and across the front side of the for- 
warri diaphragm so as to protect the wooden fuselage 
from any fire in or armmd tlie engine. The fire wall is 
built up of two sheets of niuinimim ,040 and .032 in. 
gauge hotween which is a layer of asbestos. The entire 
fire wall unit within the diaphragm is removable from 
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the inside n( tlie luscluge to provide easy access to the 
rear ol the engine. 

Within the fuselage anil just behind the fire wall a 
15 gal. oil tank is mounted to transverse steel tube mem- 
bers near the bottom of the fuselage by means of flat 
duralumin stri|)s 1 in. x jV in. and lined with felt. The 
oil tank filler neck is so placed that if the plane is on 
level ground it is impossible to [dace more than 15 gal. 
of oil in the tank, insuring a 2 gal. foaming space at all 
times. An oil cooling feature has been incorporated in 
recent tanks, consisting of a corrugated transverse lube 
running through the tank and through which air is 
drawn in from the left and discharged at the right side. 
If the oil is warm, cold air is drawn through, and if the 
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air is cold, hot air is drawn through, a flutter valve con- 
trolled by the pilot making it possible to draw air from 
tlie outside or from the exhaust manifold. 

An 81-gal, fuel tank is mounted within the center 
section of the wing in cradle straps of felt-lined alu- 
minum alloy, the filler neck extending out into the fillet 
which fairs the wing to the fuselage. A 72-gal. fuel 
tank is carried in the upper forward portion of the fuse- 
lage suspended from steel tubes extending laterally be- 
tween two diaphragms and supported by felt-lined 
duralumin straire. Piping and fuel valves are so ar- 
ranged that fuel may be run from either tank to the 
engine or to the other tank. Valves, strainers and 
wobble pump are all located at the forward lower right 
hand side of the fuselage and are controlled from either 
cockpit by means of hollow tube pushrod.s. Although 
the engine is normally supplied with fuel by means of 
an engine driven pump, the upper fuel tank will feed 
by gravity and fuel may be pumped by hand from the 
lower tank to the upper or to the engine. 

Ill connection with the fuel system a novel and effec- 
tive dump valve has been developed and is to be pro- 
duced by the Detroit Aircraft Corp. for supply to oilier 
aircraft manufacturers .siid fuel tank builders. The 
valve, which will dump a 255-gal. fuel tank in 30 sec. 
and then may be immediately closed, consists of a disk 
seating against a cork gasket on the bottom of the tank 
and controlled by a rod running up through the. tank 
to a cam mechanism on the top. This cam arrangement 
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makes it possible to open and close the valve readily and 
rei>enteilly, and an adjustment is provided to maintain 
gasoline tightness. 

.Ml engine controls are operated from the cockpit by 
means of push and pull rods extending down the left 
sitle Ilf the fuselage and all controls may readily be in- 
spected at both the cockpit and the engine. Inuiiediately 
behind the fuel and oil tanks is the baggage coiiiiart- 
iiient, which is constructed of aluminum alloy sheeting 
mounted to side frames of flat bent duralumin and to 
floor members of duralumin supjiorted by beams at- 
tachetl to the fuselage diaphragms. Hamilton Stand- 
ard metal jiropeller is regular cciuipiiient and has a diam- 
eter of 9 ft. and a pitch of 20i deg. at the 42-in. station. 
.‘\n Eclipse combination baud and electrical inertia 
starter is also standard equipment and uses current sup- 
plied by a li-volt Exide battery. 

Inner cowling of smooth bumped duralumin is pro- 
vided between the engine crankcase and the fuselage 
proper, while a complete cowling of standard N..'\,C.A. 
type encloses the engine. Dimensions of the outer 
coviling range from S3 in. in diameter at the circidar 
forward portion to a depth of 00 in. and a width of 
49 in, at the rear of the skirt where it conforms to the 
oval shajiB of the fuselage. 

The N.A.C..^. cowling weighs 40 lb. and is con- 
structed ill two main sections joined along the top and 
bottom. The nose portion is humped out of aluminum 
sheet by hand and riveted to the flat duralumin skirt of 
the rear portion of the cowling. The skirt is supported 
at the rear by projecting stubs from the fuselage which 
fit into holes in the cowling and are held in place by 
pins. A steel ring extends comjiletely around the engine 
at the front and the cowling is mounted to this ring by 
means of projecting stubs which engage holes on the 
cowling. The two halves of the cowling are joined to- 
gether by two quick acting clamps at top and bottom and 
by a piano type hinge around curved nose portion, top 
and Ixntom, with the piano wire bolted in place at the 
leatiing edge of the cowling. 

Detailed description of the internal arrangement of 
the Sirius is complicated by the fact that each plane so 
far constructed has been individually designed to suit 
the requirements of the purchaser. The first Sirius de- 
livered to Lindbergh was provided with two cockpits 
fitted with an adjustable and removable enclosure and 
was equipped to carrj' 4-10 gal. of fuel. The machine 
Iiiiilt for Art Gobe! carries 818 gal. of fuel and has but 
one cockpit. Another plane recently delivered has a two- 
passenger cabin forward and two cockpits with adjust- 
able enclosure aft. Unless otherwise specified, however, 
the .Sirius model is furnished with two open cockpits 
above and behind the wing, a fuel capacity of 152 gal. 
and a taggage compartment for 250 lb. The two cock- 
pits are locatcil in the rear of the itaggage compartment 
in the standard model. In the special models, of course, 
the entire forward portion of the fuselage, as well as a 
good portion of the wing, is devoted to fuel tank hous- 
ing. Each cockpit is provided with a parachute seat of 
the bucket type and built with slieet duralumin padded 
and upholstered in leather. The seat is suspended on a 
rubber shock cord and held in place by two approx- 
imately vertical tubes. The pilot's position may be 
readily changed by moving the seat up or down in the 
tubes and clamping it at any desired point. Dual con- 
trols are standard equipment. 

Complete instrument equipment is furnislied in the 
front cockpit of the standard model, while the rear cock- 
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jjit contains only the more important instruments. Navi- 
gation and landing light.s are standard equipment and 
all circuits are equipped with fuses accessible from the 
front cockpit. A hand fire extinguisher is provided in 
each cockpit and a pressure system controlled from 
(ither cockpit extends forward to the engine com- 
|)artment. 

Control wires and pulleys are placed beneath the ply- 
wood floors. Ailerons are controlled by wires running 
over micarta pulleys to a balanced lever within the wing 
from which a push pull tube extends an operating arm 
on the aileron. This entire mechanism lies within the 
wing. Rudder and elevator controls are operated liy 
double calile.s running over micarta pulleys, the entire 
mechanism being completely enclosed. Brake action is 
gained by rocking a foot rest which is aji integral por- 
tion of each rudder petlal. An easily removable cone 
,«haped cap comitletcs the streamline form of the fuse- 
lage at the rear and provitles ready access to the control 
arms of the tail surfaces. Ail control wires and other 
metal fittings arc electrically bonded by copper tape. 
Stabilizer adjustment is accomplished through a crank 
and torque rod with worm gear drive, as previously men- 
tioned, acting on the leading edge of stabilizer. 

M kt.\l construction tliroughout is tlie characteristic 
factor in which the Boeing “Monomail’’ differs 
from the other airplanes described in this paper. The 
Monoraai! is also distinguished by its retractable landing 
gear. It is an internally braced type, powered with the 
Pratt & Whitney Hornet engine and having a weight 
empty of 4,610 and an .^.T.C. gros.s weight of 8,000 lb. 
The length overall is 41 ft. 2 in., and the wing span 
59 ft. in. While the internal arrangement of the 
fuselage is somewhat variable, the first plane of this 
type had three mail compartments with a total capacity 
of 220 cu.ft. and a cockpit for the pilot. Another ar- 
rangement provides for six irassenger.s and 1,100 lb. of 
cargo, while still another accommodates eight passengers 
and 700 lb. of cargo. 

Although structural details of the Monomail have not 
yet been releasetl by the company, it is known that the 
wing panel construction conforms with Boeing practice, 
the framework being square or rectangular tliiralumin 
tubing. Ribs are of tlie truss type and also coii-stmeted of 
duralumin while smooth sheet stock of the same material 
is used for the wing covering. Ailerons of the I'rise type, 
liinged on ball bearings, and wing tips also are of metal 
construction, similar to that of the wing panels and 
having smooth covering. Tests on the wing strticture 
liave shown load factors higher than that for which the 
structure was designed in certain attitudes of flight, 
according to the report of the manufacturer. 

Wing stubs are structurally similar to the panels and 
are integral with the fuselage or body. They are so 
designed as to house the landing gear when retracted and 
also contain two cylindrical gasoline tanks having a total 
capacity of 1,5 gal. These tanks are removable through 
the bottom surfaces of the wing stubs. The left wing 
stub serves as a walk-way for loading and unloading 
mail and has a hinged nose section which provides a con- 
venient space for the storage battery, radio dynamotor 
and the generator control box. 

The fuselage is of semi-monocoque construction with 
longerons, longitudinal and circumferential stiffeners, 
and bulkheads of square or rectangular duralumin tub- 
ing. The covering, like that of the wing, is of smooth 
sheet stock. The engine mount is constructed of welded 
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Steel tubing and is detachable at the firewall bulkliead. 
Connection to the body is made with taper bolts. The 
three mail or express compartments previously men- 
tioned, and liaving a total capacity of 220 cu.ft., are pro- 
vided between firewall and cockpit. 

The retractable landing gear has a tread of 10 ft. 1 in. 
and is equipped with Boeing Oleo type shock absorbers 
and is raised and lowered by means of a hand crank 
on the right side of the cockpit. A special indicator to 
show whether the wheels are up or down is mounted on 
the instrument board. Rod controlled brakes are pro- 
vidtx! and may be operated from the rudder pedals, either 
separately or together. In addition, a hand brake is 
installed (or locking both of the 36 in. x 8 in. wheels 
which are mounted on roller bearing,?. The tail wheel 
which is also mounted on roller bearings is non-steerable 
and equipped with a Boeing Oleo type shock absorber 
ttnit and a 9 in, by 2i in. snlitl tire. The wheel is 
fully casted and centered in flight by means of shock 
absorbers under initial tension. 

Tail surfaces, as in the case of the wings are of 
duralumin construction with smooth covering and ex- 
tcnially braced by two steel stmts below and two stream- 
lined wires above the stabilizer. Klevator and rudder 
liave overhung types of balances and are hinged on ball 
bearings. Stabilizer is adjustable in flight. Ball or 
roller bearings arc used throughout the control system 
and control cables within the wings are removable with- 
out disassembling or uncovering the wings. Rudder 
pedals arc adjustable in flight. Stabilizer, adjusting 
mechanism may be reached through an opening behind 
the rear cockpit and a stabilizer position indicator is 
provided in the cockpit. 

The pilot’s cockpit is fitted with a specially designed 
instrument board, having a removable center pane! for 
flight instruments and two fixed wing panels. The cen- 
ter panel is a special Boeing patented flight instrument 
board providing means of rotation of the airspeed in- 
dicator, the altimeter and the tachometer, and having 
itidirect lighting for night flying. The pilot's seat is 
adjustable in flight to a range of 7 in. and a heater is 
installed on each side of the cockpit, approximately mid- 
way between tlie stick and the rudder bar. A liand fire 
extinguisher and signal flares are also included in the 
e(|iiipment. 

The power jdant consists essentially of tlie Hornet 
575 hp. Series B, engine, developing its output at 1,950 
r.p.ni. The carburetor air intake is at the top of the 
cowling. The exhaust system consists of a collector ring, 
a carburetor air heater, and a cockpit heater. Engine con- 
trols are passet! through the mail compartments and are 
jirotected by duralumin hinged covers which are easily 
removed. A combined hand-electric inertia starter is 
provided. The booster coil button and the electric 
starter clutcli handle are so arranged as to allow opera- 
tion with one liancl. The engine section contains a 
15^1. oil tank, 12J gai. of oil and 2J gal. of expansion 
space being provided. Oil is cooled by air drawn from 
outside of the cowling through a cooler consisting of 
seven one-inch tubes built into the oil tank, and by pass- 
ing the oil through a nose radiator. A nose shutter, 
operatetl from the cockpit, is installed. Provision is 
made for the installation of a radio transmitter and two 
radio receivers directly aft of the cockpit. This equip- 
ment may he serviced from the ground through an el- 
liptical opening in the body, covered by a hinged 
duralumin door. The plane is bonded and shielded 
throughout. 
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BEHIND 


Lookiug; back on the problems of man- 
agement of the 1929 5,000-mile air 
cruise as its successor nears its close 


THE SCENES 

OF THE NATIONAL AIR TOUR 


By John T. NeviU 

DelyoU Editor of Aviation 


S INCE the first Ford Reliability Tour. later known 
as the National Air Tour, took off from Ford 
Airport, Dearborn, late in September, 1925, it has grown 
to be one of the most distinctive annual events of any 
American industry. Its distinctiveness, in fact, is 
af^roached only by the Glidden Tour of the young 
automobile industry, an erstwhile classic of the open 
road, after which the air tour is patterned. 

Yet its dissimilarity from the Glidden Tour, that is, 
its direct competitive features, have set it apart as unique, 
even against the rather novel idea from which it was 
derived. Each year since 1925 the National Air Tour 
has been held, never failing to give favorable advertise- 
ment to the industry fostering it. Eacli year it has had 
more craft entered than the year before. And in only 
one instance — this present year — has it failed to extend 
its mileage by several hundred miles. From a competi- 
tion of little more than a dozen planes, carrying approxi- 
mately 30 persons and covering 1,900 miles, the National 
Tour came in 1929 to include 40 planes, approximately 
125 persons, covering more than 6,500 miles. With this 
growth, the attendant problems have grown. A tremen- 
dous amount of good, old-fashioned hard work, worry, 
and responsibility, to say nothing of the financial risk 
involved, lies behind the staging of any National Air 
Tour, Most of the pilots who have competed in the Tour 
realize that- Perhaps some of the executives, whose 
|ilanes have been entered in the event, do not. 

It is a curious fact that men who are least benefitted 
by the Tour contribute the bulk of the money making 
it possible. That is. the fund is raised by popular sub- 
scription, from business men and business houses in 
Detroit and in the cities to be visited by the touring 
planes. Tiie theory behind tliis system of promotion is 
that all business, aeronautic or otherwise, will be bene- 
fitted ultimately through an indirect process of having 
one move large and "going” industry centered within 
the United States. Local community spirit and faith 
in the aviation industry, converted into dollars and cents, 
annually provide from $30, (XX) to $50,000, without which 
the National Air Tour probably would not be held. 

The proof of the Tour is not altogether in the flying. 
The proof, after all, lies in smooth operation from start 


to finish, and the personal satisfaction of the pilots, the 
mechanics, the passengers, the press, and the manufac- 
turers, not to mention more than 30 "local committees,” 
and 1,000 or more business men who have pledged their 
own money to put the Tour over. While “on the wing” 
the Tour presents, principally, a mechanical problem. 
Once having stopped, it represents a human one. And 
it is this human problem, which starts with the solicita- 
tion of the first dollar and ends with the post-Tour 
payment of the last straggling bill, that squarely faces the 
Tour Manager and his staff. 

A ccording to Capt. Ray Collins, who refereed the Tour 
for four years and managed those of 1929 and 1930, 
there arc four major problems to be handled in staging 
an air tour; building the proper organization, interest- 
ing the manufacturers, financing, and executing the plans 
"as advertised." Each of these, of course, has its own 
sub-problems, such as choosing tiie time, choosing the 
route, setting the budget, helping to train the 30 or more 
"local organizations." publicizing the Tour, drafting the 
rules and fonnula, running off the "stick,” "unstick,” 
and speed tests with accuracy and dispatch, handling the 
scoring, and last, but by no means least, proper handling 
of the personnel while eu route. 

Figuratively speaking, let us “go back-stage," and look 
around behind the scenes in order to see how this work 

For clarity's sake it will be best to start in at the very 
beginning, so we will go back to approximately six 
months before the Tour actually begins. At tliat time, 
there is only one man left of the hundreds who helped 
put over the preceding Tour, and that man is the chair- 
man of the Tour Committee in Detroit. All officials, 
including the chairman of the Tour Committee, are ap- 
pointed, or re-appointed, annually, but the chairman 
retains his post throughout the "off-season” in order to 
overcome the inertia and give momentum to plans for 
the next season. This post, incidentally, has been occu- 
pied by William B. Mayo, chief engineer of the Ford 
Motor Company, every year since the event was 
inaugurated. 

About six months before the Tour the Chairman be- 
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gins to put his plans into effect — he chooses liis com- 
mittee, the nucleus around which revolves the entire 
organization. The picking of this committee, mind you, 
is no ordinary achievement, since it is these nineteen or 
twenty men wlio must underwrite the Tour, must guar- 
antee to raise the necessary budget or protluce the 
difference from their own bank accounts. This commit- 
tee is usually made up of wealthy and influential Detroit 
business men, men who have amassed fortunes from the 
automobile industry, and are air-minded. 

T he very first job of the Tour Committee, after it 
has been called tc^etlier, is to appoint, or re-appoint, 
its ch.iirman. Its next job is to pick and appoint, or re- 
appoint. a tour manager. 

Having chosen a manager tlie tour committee promptly 
“takes a hack seat," and allows the manager to "start 
the ball rolling." One of the initial jobs of the man- 
ager is to draw up three, or possibly, four proposed 
routes over any one of which the coming Tour might 
well travel. These routes are usually designed to take 
the Tour where, in the judgment of the manager, it is 
most needed. These proposed routes, with several sug- 
gested dates, and other data relative to the forthcoming 
event, are then submitted to the manufacturers. This 
year this questionnaire went out to more than 160 manu- 
facturers. From the returns on the questionnaire, the 
manager usually can formulate some idea as to what 
route a majority of the manufacturers want to take, a.s 
well as some idea as to how many planes he can expect 
to start the Tour. Having this knowledge and having 
the benefit of past experience, he can then arrive at some 
figure in the neighborhood of what the Tour will cost, 
as well as approximately how many men he will need in 
his working organization. All of this data he then pre- 
sents to bis Tour Committee. 

In the meantime, also, the tour manager, in dose 
co-operation with his committee, has selected a rules 
committee, a contest committee, a referee, a scorer, a 
starter, a chief timer, a weigher, an a.ssistant manager, 
and a manager’s secretary. 

Before passing too far away from the subject of 
money it might be best to elaborate a bit on just bow 
the .^ir Tour budget is determined and how it is raised. 
We have already shown that the tour mans^er has a 
fair idea of the number of planes that will start from 
Ford .\irport. From past experience, he knows approxi- 
mately how many accompanying planes on the “expenses 
paid" list there will be. He can guess pretty well at the 
number of persons he will have to take care of and just 
about how long he will have to take care of them. He 
knows pretty well what the Tour's approximate mileage 
will be, so he can calculate fairly closely the cost of 
gasoline and oil. He sets aside so much for prize 
money, so much for salaries within his own office, so 
much for office supplies, so much for advertising and 
posters, so much for telephone and telegraph tolls, and 
so much for traveling expenses, including the path- 
finding trip over the (iroposcd route. He adds $5,000 
or so to these figures for safety. 

It might be interesting to know, while we are on the 
subject, that Captain Cnllins’ budget for last lear's Tour 
was S38,000. total of $15,000 of this was paid out in 
prize money, $8,000 for gasoline and oil, $800 for office 
salaries, $440 for the pathfinding trip (two men in an 
airplane, 5,000 miles), $3,000 for advertising and public- 
ity (including the posters furnished to cities over the 
route), $1,000 for telephone and telegraph tolls and 
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postage, $450 for maps, $3,500 for Detroit hotel bills 
(approximately 100 persons, 5 days previous to Tour 
and 2 days after competition of Tour), $1,650 for Tour 
banquet following the finish. 

By this time about four months will liave passed, and 
the Tour is only two montlis away. The rules have been 
adopted. The manager's various appointments have been 
approved. The proposed route has been selected. Con- 
tact men in cities over the proposed route have been 
established. Tliese contact men have organized their 
local committees, and, by means of written instructions 
mailed from Detroit they have some idea as to what 
they are supposed to do. The budget has been approved 
and oirerating expenses have been gained from the dona- 
tions of Tour Committeemen themselves. 

Then, while the assistant manager remains in Detroit 
and devotes most of his lime to the ta.sk of raising the 
budget, the tour manager and referee make a quick 
“pathfinding” trip over the proposed route, making per- 
sonal contact with the local organizations, seeing tiiat 
they have properly started training the local timers, 
checkers, etc., checking up on arrangements for hotel 
accommodations and transportation from and to the 
airport, iiispectir^ the airport itself, and making clear 
the details of finance and service. 

ivach city designated as a noon-day stop has been re- 
quired to contribute $500 to the Tour fund as well as 
iuriiisli lunch for the Tour personnel. Similarly, every 
city named an overnight stop had to put up $1,000 and 
pay the personal ex|ienses of the pilot and mechanic of 
cverj' competing or official plane, as well as the Tour 
officials. 

Under the very able direction of Louis Firsht, assist- 
ant manager, the Detroit campaign of 1929 was carried 
out in the following maimer; 

A bout one month before the scheduled start of the 
Tour, the tour manager’s office mailed out the first of 
a scries of three letters explaining the importance of the 
Tour and emphasizing the advantages of having it begin 
and end in Detroit. These letters, approximately one 
thousand in number, were written over the signature of 
Frank W. Blair, president of the Union Trust Company, 
who was chairman of the Tour Committee's finance group. 
They were addressed principally to executives of vari- 
ous manufacturing companies within the Detroit area, 
many of whom have contributed to the Tour fund annu- 
ally, A card file was kept in the manager's office, each 
card bearing the name of some individual or firm to 
whom the first letters were mailed. When replies were 
received the respective cards were pulled from the file 
and the information recorded thereon. In case of receipt 
of donation this information prevented the mailing of a 
second letter, mailed about one week later to those from 
whom replies had not been received. Immediately upon 
receipt of donations this money was placed in a trust 
fund subject only to a voucher carrying the signature of 
the Tour Manager and countersigned by the Trustee. 
Since all bills are paid as soon as they are received, it 
is necessary at times to withdraw small portions of tbi.s 
money. 

As soon as sufficient money has been raised to take 
care of the cash prizes, this sum is withdrawn from the 
trust fund and placed in a prize fund, where it remains 
until after the Tour and is withdrawn under signature 
of the tour manager and a representative of the National 
Aeronautic Association. Meanwhile, the Tour Commit- 
tee lias been meeting periodically, during which meetings 
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the manager advises them as to progress of the camiiaigii. 

While all this has been going on preparations are being 
made for the pre-Tour tests at Ford .Air|iort, The Rules 
Conimitce and the Contest Cinnniittee have liecii select- 
ing and training their crews, and seeing to it that the 
pro|)er material and equi|)ment is on hand at the airport. 
Meanwhile, also, the nciv rule.s have been printed and 
mailed out, entries have been received, and publicity has 
begun to find its way into the columns of ncw.spapers 
and magazines over the United States. 

There is no more important step in the Tour's 
preparation and execution than the "stick,” "unstick," 
and (in 1929) speed tests, and the load determinations 
at Ford Airport previous to the takeoff. The fair, im- 
partial, and congenial liandling of the pilots from the 
time the first arrival lands on the port until the starter 
drops the flag on Entry No. 1, the courtesy and accuracy 
shown in taking these all-important performance figures, 
and the smooth and thorough iHssemination of all in- 
formation pertaining to the rules, allowed practices, pro- 
hibited practices, privileges, etc,, is the Tour's best in- 
surance against dissatifaction, ill-feeling, and protest. 
Prior to this year, barring accident or excessive engine 
trouble, the Tour was practically won or lost during 
these tests. Fortunately, they usually are carried out 
with all possible efficiency and consideration. At least, 
the writer recalls no written protest ever having been 
filed as an outgrowth of the pre-Tour trials, 

W ITH ,\n experience RECORD of four prcvious Tours 
to guide then. Captain Collins and the Contest 
Committee, of which the late Captain I.. M, Woolsoii 
was for several years the chairman, pnt the pre-Tour 
trials thnnigh with as much efficiency and dispatch as the 
most critical observer could reasonably expect. True, the 
trials of some of the entries unfortunately were delayed, 
but that could be charged entirely against the weather. 
It is the duty of the Contest Committee to sec that the 
rules of the Tour are adhered to, and it is that com- 
mittee that conducts the pre-Tour tests. 

In weighing in the Tour entries this year and last, 
Manager Collins inaugurated an entirely new practice in 
that work. The Department of Commerce allowable use- 
ful load was taken arbitrarily as the entry’s Tour Contest 
Load. That load, pilot, passengers, fuel, tools, spare 
parts, sand, etc., then was built up on the scales. It was 
the duty of the checkers over the entire route to see that 
the proper load, or its equivalent, was maintained. 

The taking of stick, unstick and speed records, how- 
ever, was not so simple a process. The weather element 
enters into those things and, as every pilot knows, the 
weather ha.s an incorrigible way of playing favorites. 
But, in order to compensate for the weather as much 
as possible, and in the interest of almost absolute 
accuracy, here is how those tests were carried out: 

On the speed tests, when they had to be made, the con- 
testants were required to fly two times each way (with 
anti against the wind) over a measured mile course. 
Telephone booths and sighting wires were installed at 
each end of the course, each end being manned by two 
timers equipped with stop watches. Four limes were 
acconlingly taken for the mile course. Tliese times were 
averaged and computed into miles jjer hour, which figure 
went into the formula as applied to individual planes. 
In the landing and take-off trials each contestant was 
allowcti two trials, both of course, being against the 
wind, then permitted to choose the best marks set. In 
order to avert any possibility of handicapping any pilot 
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on a muddy field, tlie airport's concrete rumvais were 
used for this purpose. Following completion nt these 
*ests the figures to he used were immediately turned over 
to the scorers that they might compute each pilot's figure 
of merit, that all important numeral in the N.ilional 
Air Tour. 

T he National Air Tour “on the move'’ presents a 
number of somewhat vexing problems, some of which 
are carried over from the preliminary preparatory work, 
hut most of which are characteristic of travel. Prom- 
inent among them we find automotive transportation to 
and from the various airports, hotel accommodations, 
scoring, weather, publicity, and the safeguarding of the 
public from the planes, as well as the safeguarding of 
the planes from the public. 

Broadly speaking, the air tour contestants take off 
from the starting point in the order of their respective 
entry number. From each lunch stop they take off in 
the order of their arrival at that point, and from each 
overnight stop they depart in the reverse order of their 
arrival the afternoon before. This latter practice was 
very wisely placed in effect several years ago in order 
to give the slower planes an opportunity to arrive at the 
lunch-stops at about the same time as the faster entries. 
Although the custom varies from year to year, during 
the recent Tour the manager, the referee, and the scorers, 
departed from each control point an hour or so ahead of 
the competing planes in order to arrange (or a proper 
reception at the next point. The starter, of course, re- 
mained behind until all of the competing craft, or at least 
those that are ready to start, are underway. It remained 
between the manager and the referee to see that the 
local committee was properly prepared to meet and take 
care of the incoming planes and personnel ; to see that 
sufficient timers and checkers were on the field to time 
the craft in and to check their loads, and to direct them 
to their proper parking spot on the airport, as well as to 
act as a “reception committee” to the occupants of the 
plane to which each individual checker was assigned. If 
the stop was an overnight one it was up to the manager 
to see that sufficient transportation was provided by the 
local committee to transport the Tour personnel into 
town and back again the following morning. It also was 
his function to see that hotel accommodations were pro- 
vided for, and that each member of the Tour party was 
taken to his hotel within a reasonable length of time 
after arrival at the airport. Tlie referee, usually 
remained at the airport to direct the checkers and to 
be on the lookout for violations of the Tour rules in 
order that he might be fully equipped to pass upon the 
case in his capacity as a member of the Contest 
Committee. 

The foregoing and many other lesser liut just as 
urgent duties necessarily have to be accomplished with 
as little friction and delay possible at each stopping 
point. The human element enters so much into this work 
that it would not be fair to hold the manager and the 
referee accountable for every slip from smooth operation 
encountered. Each year the Tour management profits by 
the mistakes made during the previous yeadand it would 
seem to the writer that the most recent Tours offered 
less scope for criticism than any National Air Tour 

While the major portion of the rc'ponsibility on the 
National Air Tour may rest upon the shoulders of the 
Tour manager and referee, all of those who liavc accom- 
panied the event perhaps will agree that the scorers have 
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the most difficult job of all. That is, their work conics 
nearer to being never-ending than the job of any official 
of the Tour. And. incidenlly, the responsibility such 
work carries with it is obvious, 

O N' MOBK THAN osE occasioii tlic scorcts have been 
kept hard at their task way into the night, too busy 
computing, checking, and rc-checking scores to partici- 
)iate in much of the nocturnal activity tliat would come 
under the classification of "entertainment." For- 
tunately. much of their work is done by means of 
machinery, otherwise, considering the number of con- 
testants, the work would hardly be physically possible. 

Uixin arrival at each control point, the chief scorer 
usually sits at the timers' table placed on the field at a 
right angle to the chalked finish line ant! jots down the 
exact time each entry crosses that line. From Pop 
I'lcvclaml, the starter, he later secures the exact time 
of each departure. If the Tour planes begin taking off 
at the time they are scheduled to do so, Mr. Schlosscr 
already knows the departure time of each plane and 
docs not have to uait for that information. Having 
then the elapsed time for each plane, and previously hav- 
ing ileterminetl the full elapsed time allowctl each con- 
testant for flying each leg of the route, the scorer knew 
at a glance, until this year, which contestants are to be 
credited with their full "figure of merit" for a “per- 
fectly" flown leg, and which contestants are to he scored 
on a ba.sis of their actual speed. The new formula, 
taking the actual speed on each leg of the course, has 
made it more coni(>iicatcd. 

To quote E. P. Crocker, statistician and assistant 
scorer, regarding his work last >'car ; 

"Mr. Schlosscr and myself received the timers’ figure.s 
on the speed tests and the stick and unstick tests at 6 
o’clock on the night before the start. Taking these 
figures to the hotel wc worked all night with a Marchant 
electric calculating machine, computing the figure of 
merit for each contestant by formula, the speed to be 
maintained by each contestant (85 per cent of the top 
speed), and the allowable time for tlie distance to be 
covered on each kg of the Tour. 

“The formula was computed and proved step by step 
with locked figures and visible factors for running proof. 
-\dvanee entry then was made in pencil on the score 
sheet of the figure of merit for a perfect score for each 
contestant. These entries and the sum of all of them 
were carried forward several days on the natural assump- 
tion that every contestant should normally make his 
time, leaving only a relatively small number of scores 
to be ro-computed. 

"Next, the tests for speed were reduced to miles and 
decimals of miles per hour. Eighty-five per cent of each 
of these speeds was computed, and from this figure was 
computed the allowable seconds per mile for each con- 
testant. The iillowabk seconds per mile were figured to 
tlie thousandths in order to give each contestant every 
second of time to which this speed test entitled him. 
Entry of allowable seconds per mile was made on the 
master sheet, or score sheet, in a column alongside that 
reserved for the respective figures of merit. Then, the 
allowable seconds, being a constant in each pilot s case, 
were locked in the machine and multiplied by the mileage 
fqr each leg of the Tour. One dick of the machine 
then computed any one pilot’s allowed seconds for cover- 
ing 100 miles, a shift and a click, 90 miles, a shift and 
a click, 96 miles, a shift and a dick, 991 miles, etc., etc- 
Thus, without a dearance and all as one operation, the 


total seconds allowed any one contestant for covering 
each of the 32 distances to be flown was computed and 
entered on the master sheet in the proper columns. These 
figures were left for later reduction to hours, minutes 
and seconds, as required on the logs. 

"The reduction of seconds to hours, minutes and 
seconds was handled mechanically, also, by putting into 
the calculating machine the total number of seconds 
allowed any one pilot for flying any one lap. After this 
had been done, the numeral 940 (the complement of 60. 
plus a 9 for carry over) was set up on the keyboard, 
and the allowed seconds divided into minutes and sec- 
onds, after which the minutes were divided into hours 
and minutes. Thus, b)' purely mechanical operation, and 
without a clearance, ^ve obtained the necessary hours, 
minutes and seconds, with the chance of error, reduced 
to that of reading and pencil entry only. Each pilot 
wa< later given a niemoranduni of his allowable seconds 
per mile to enable him to check in advance the accuracy 
of the allowable time entries on his log. 

"Next we computed the formula as applied to each 
contestant on a basis of a speed of one mile per hour, 
seairiiig thereby a ‘figtire of merit’ for unit speed. This, 
also, was entered on the master sheet. After each hop 
we received from the timers the actual elapsed time for 
each contestant. Since the figures of merit for perfect 
scores already had been entered for several days ahead 
we were not concerned with those contestants who had 
fiow'n the leg within their allowable time, although their 
actual time was entered on the master sheet as a matter 
of record. From tlie standpoint of calculating scores 
we were, however, concerned with the unfortunate pilots 
who failed to fly over the finish line witliin their allowed 
time. From their actual time we computed their miles 
per hour and multiplied this figure by their respective 
figures of merit for unit speed. This, of course, gave 
us tliir score for the lap ‘imperfectly’ flown, 

"This was followed by erasure of the perfect score 
total already entered in pencil on the master sheet, entry 
of the actual score for that leg, and entry of the new 
total score at that control point. Thus, the entry of the 
actual score for the hop 'imperfectly’ flown served the 
double purpose of an easily located memorandum of 
each failure to make the time and a check figure for 
later proof of accuracy. By this method of advance 
computation it was possible to turn out an accurate com- 
plete score within a very few minutes after receipt of 
the figuri's on elapsed time from the timers’ stand.” 

B efore closing, some mention should be made about 
the method of scoring the "stragglers.” When a pilot, 
for one reason or another, is delayed and falls a day or 
more behind the main entourage it is obvious that his ar- 
rival and departure times at the various control points 
and his leg by leg scores cannot be posted on tlie master 
sheet until he lias rejoined tiie Tour. Such arrival and 
departure times usually are obtained by some member of 
the local committee delegated to remain on the airport 
until the “straggler" checks in. The local committeeman 
then wires the information to the chief scorer in care of 
the Tour. 

This system does not always work, as tlie local com- 
mitteeman cannot always be depended upon to stick 
around the airport until the “straggler” checks in. How- 
ever, if regular scoring fails the pilot's word is taken. 
When a man is as much as 34 hours late an error of 
half an hour or so in his elapsed time makes very little 
difference anyway. 
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Shop Notes and Technical Data 


LOAD MEASUREMENTS 
ON AIRCRAFT TIRES 

By Fnink K. Storbird 



uliicli occur on various types of motor 
veliicles with different tire equipment, 

individu.il elements mounted in a case, 
wliicli case is mounted at the point 
vvlicre it is desired to determine the 
number and magnitude of the accelera- 

nccted by means of electric cables to a 

nients- The entire instrument is oper- 
ated from a storage battery. Voll- 
meter.s. ammeters and a rheostat are 
su(iplied by means of which the range 
of the various elements can be changed 
10 fit the conditions of the particular 
test being conducted. 

Each clement consists of a plunger 
momited vertically within a solenoiil- 
,\t the upper end of the plunger is a 
contact which engages a similar con- 
tact mounted in a micrometer screw 
attached to the cover. The electric cur- 
rent passing through the solenoid holds 
the contacts closed with a definite and 
predetermined force. Acceleration along 
the axis of the solenoid tends to oper- 
ate the contact and when the accelera- 
tion is equivalent to the pull of the 
solenoid, the contacts open. The open- 
ing of the contacts causes a counter to 
operate, thus a number of eieracnls and 
a number of accelerations supply in- 
formation regarding the number and 
magnitude of the accelerations occur- 

From tests conducted to date it is 
apparent that momentary forces or 
loads encountered during landing 
greatly exceed the load on the tire due 
to the weight of the plane when at rest, 
and that these momentary loads are in- 
fluenced greatly by the type of tire 
equipment, shock absorber equipment 
and possibly by detail of the under- 
carriage, Hence the more extended use 
of the solenoid accelerometer will add 

able as to what takes place when an air- 
plane lands as well as provide a means 
of exact comparison of the landing 
qu.ililies nf various undercarriage types. 
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GOODYEAR-ZEPPELIN 
HANGAR DOORS 

W. C. Raube 


O x K of the many remarkable fea- 
lurus of the Goodyear-Zeppelin Air- 
ship Dock at Akron, Ohio, is the Joor 
operaiini' mechanism. Buildings with 
simitar doors of smaller size have been 
built in Germany, but this represents 
their first use in the United Slates. 

In place of straight vertical doors, 
moving in and out on a horizontal track, 
as in the case of most dirigible hangars, 
the doors are of the “orange peel" type ; 
thus allowing tliein to be opened regard- 
less of the direction of the prevailing 
winds at the time a ship is to be used. 
There are two doors at each end of the 
hangar. Each of the two doors arc 
supported on a common vertical pin at 
the top. Wheels, running on tracks, are 
mounted on the lower edge of these 
doors. The tracks upon which the doors 
are mounted extend down along the 
sides of the building, thus allowing the 
doors to fit closely along the sides of 
the dock, providing a full opening at 
the ends of the building. 

The doors are operated by completely 
automatic push button control, each of 


the door« having a 100 hp, electric 
motor comiectetl with it for motive pur- 
poses. A motor mounted Hydraulic 
brake automatically slows down and 
stops the doors when they have reached 
the end of their travel. 

To operate one of the doors in the 


forward direction, the button is pressed. 
This supplies current to the motor and 
the doors begin to open; soon attaining 
full speed. They continue operating at 
full speed until near tlic end of the 
travel at which time another switch is 
tripped. This operation inserts resist- 
ance in the motor circuit, slowing down 
the doors until tlie hydraulic brake is 
applied, 

A complete motor control pane! is 
provided from which one operator may 
control the entire mechanism- This 
greatly simplifies all the actions licreto- 
fore required in such a task at an air- 
ship dock. 


LOCKHEED MONOCOQLE 
FUSELAGE CONSTRUCTION 


By Charles F. McReynolds 


A I,TH0UGH Lockheed monocoque 
fuselage construction has been de- 
scribed frequently in the past, the 
persistence with which this uttusual 
type of construction holds forth war- 
rants further review here. 

The standard Lockheed fu.selage is a 


plvwood shell constructed in two halves 
aiid joined in a vertical plane passing 
through the center line of the fuselage. 
Manufiicturc of the half shell of the 
fuselage centers about the female con- 
crete mold of the exact form of one half 
of the fuselage, and the male wooden 
form upon which the veneer strips are 
assembled. The shell consists e.sscn- 
tially of three layers of spruce veneer, 
the inner and outer of which run lon^- 
tudinally and are sh in. thick, while 
the center layer, which is A in, thick, 
runs at right angles to the other two. 
The longitudinal strips are gore shaped, 
tapering from 1 in. wide at the ends to 
6 in. at the center, and are cut to shape 
in bundles of about 30 at a time. Tiiey 
.arc assembled on the male form and are 
fastened together with gummed paper. 
The center layer is also assembled on 
the male form and is fastened to a 
spruce transfer ring which comp'etely 
encircles the form. In assembling a 
fuselage the outer layer is placed in 
position in the concrete mold, held in 
place by strips of gummed paper tape 
along the edges of the mold anti is then 
given a coating of casein glue. I'his, 
of course, is performed by several men 
to reduce tbe time of application of the 
glue, which is mixed and applied at 
rnom temperature, no heat being used 
on the mold. A middle layer is given 
a coaling of glue while it still rests on 
the male form. It is then turned over 
into the mold and coated with glue on 
the other side and the transfer ring 
removed, and the third layer placet! in 
the mold with the side having gummed 
paper tape on it uppermost. The 
wooden lid to the mold is then lowered 
in place, carrying a heavy rubber liag 
the exact form of the inside of the 

The lid is bolted down and the 
hag inflated to a pressure of about 
20 lb. per sq.in. This condition of 
pressure is allowed to remain for ap- 
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proximatuly (i hours after which the 
lialf shell IS taken out and placeil on 
the drying raek for removal of excess 
moisiitre. At this lime all gummed 
patter tape used in the original assem- 
bly of the veneer striits is removed. 
The resultant half shell is a honiogene- 
ous piece of plywood without joints, 
cracli or laps, perfectly glued throngh- 
out ami formed to the exact streamline 
shape required. 

In assembling the complete fuselage 
two or three half shells are clamped 
into place on a skeleton framework 
held in a Jig and consisting of foiirieen 
elliptical laniinaled i-pmce rings held 
in place by four light spruce longerons, 
two of which are used to complete the 
top and hotiom joints of the shell. 
Other longitudinal brace members are 
incorporated into the skeleton at the 
points where cutouts aj-e to be made in 
the shell for doors, windows or cockpits. 

It is possible to mount all fuselage 
fittings to the wings or diaphragms 
before the shell is fastened in place, 
thus simplifying this work. No mem- 
bers of any sort are fastened directly 
to the shell, all loads being distributed 
through the diaphragms- In these 
diaphragms, which vary in cross section 
from 3 in, square where the heaviest 
loads are applied to about J in. square 
near the tail of tbe fulelage, there are 
four main rings. Tuo carry a wing 
spar load, one tlic engine mount loacl 
and the fourth the tail skid mounting. 
Extra reinforcement is provided at eacli 
wing beam diaphragm and the tail skid 
diaphragm and consists of an added 
thickncs.s of plywood of the same thick- 
nes.s as the A in. shell, 10 in. wide and 
extending completely around the fuse- 
lage between the ring and the shell. 
The size of the completed fuselage 
varies from a maximum depth of 60 in. 
and width of 48 in. to a depth of 4S in. 
and a width of 36 In. at the nose mount 
atlachmem, a depth of 18 in. and a 
width of 12 in. at the rear tip. The 
two half shells are nailed and glued to 
the fuselage scale framework after 
which the exterior of the completed 
shell is coaled with glue and a covering 
of airplane fabric is stretched smoothiv 
in place over the entire structure. The 
interior of the completed fuselage is 
protected by Lioiioii, while the exte- 
rior is sprayed with primer and lacquer 
enamel to a high gloss finish. In the 
construction of the “Sirius" an in- 
cision is nvidc on the under side con- 
forrning to the wing curve at the center 
section so that the wing may he set 
into the fuselage. Other incisions arc 
provided on the upper side for the two 
cockpits and laggage compartment 
door, and two slits are cut .at the rear 
to accommodate the horizontal stabilizer 
which passes completely throngh the 
fuselage. Nfinor reinforcement along 
the edge of each cutout is .accomplished 
hy glueing and nailing plywood strips 
in place, while major reinforcing con- 
sists of longitudinal wood blocks be- 
tween diaphragms with steel tie rode 
running from the front to the rear of 
each cutout in order to bind the rein- 
forcing blocks firmly into the structure. 
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The wing is lastcncd to the fuselage by 
nicans of sixteen nickel steel bolts 
passing through eight steel fittings, 
luur on the spars and four on the 
corersponding diaphragms. While these 
fittings are aluminum alloy castings in 
the Vega model, the Sirius employs 
oxy-acetyicne welded fittings of nor- 
malized chrome molybdenum steel hav- 
ing a tensile strength of '>5,000 lb. per 


sq.in. These fittings also support the 
landing gear. 

In repairing a damaged I-ockheed 
fuselage a plywood section between 
diaphragms is removed and replaced 
by a similar section cut from a corre- 
sponding part of a spar shell kept in 
stock at the factory. 'Ilte splice is made 
carefully and the replacement piece al- 
ways has the same curve as the m igina!- 


CONSTANT SPEED 
WIND TUNNEL CONTROL 

By E. L. Judkins 


I X ORDER to predict accurately the 
behavior of a plane in flight from 
wind tunnel tests, it is not only neces- 
sary that tlie air velocity or blower speed 
be held constant while taking any set 
of readings, but that it be adjustable 
over a range corresponding to tlie oper- 
ating speed of the plane. 

For this purpose the General Electric 
Company has designed regulators which, 
when used in conjunction with a suit- 
able motor generator set and blower 
motor, will automatically hold any de- 
sired speed very accurately. The speed 
of the blower motor and hence the air 
velocity may be varied over a wide 
range as high as 10 to 1 or even more 
hy using a suitable pilot generator. The 
equipment is also laid out so that it can 
he thrown over to hand control at any 

One of these speed regulator equip- 
ments, now installed at the California 
Institute of Technology, is said to hold 
the instantaneous speed changes to less 
than a pins or minus 0.2 per cent after 
the regulating equipment has assumed 
operating temperature, requiring about 
half an hour. 

With the r^julator in service the 
speed of the blower motor may he 
changed by simply turning in or out the 


SANITARY PLUMBING 
FOR AIRCRAFT 


By John F. Hardecker 

J.’nvoI AtreraSt Foetory 
Plilladetphia, Pa. 


T he evolution of the interior of the 
modern passenger carrying sport 
and transport plane has been one of the 
outstanding phases of current aero- 
nautical development. Passenger chair.s, 
the decorative treatment of walls and 
ceilings, aircraft hardware and lighting 
fixtures, each in turn have been the 
highlights of this development. In the 
race, first one and then the other would 
gain a momentary development far in 


speed adjusting rheostat in the armature 
circuit of the pilot generator. The equip- 
ment will automatically adjust itself to 
hold the new speed corresponding to the 
new setting of the rheostat. 

The equipment consists essentially of 
a synchronous motor direct connected 
to a direct-current generator of suitable 
capacity for driving the direct-current 
blower motor. The synchronous motor 
generator set has two direct-connected 
exciters. One exciter operates at con- 
stant voltage and the other at variable 
voltage. The constant-voltage exciter 
is used to excite the synchronous motor, 
the \ariable-voltage exciter, the blower 
motor, and the pilot generator, the latter 
being direct connect^ to the blower mo- 
tor. The variable-voltage exciter fur- 
nishes excitation for the main generator. 

The speed of the blower motor may 
also be controlled manually by cutting 
out the regulator. In this case the speed 
is varied by means of a motor-operated 
rheostat in the field of the main gener- 
ator, from a push-button station. In 
order to raise the speed when the regu- 
lator is in operation, it is only necessary 
to increase the resistance in the arma- 
ture circuit of the pilot generator and 
to lower the speed to decrease the 


adr ance of its contemporaries ; until 
they each have attained a coordinated 
development that leaves little to be de- 
sired, except for the normal advance 
that is an inseparable attribute of an 
active industry. 

This has. however, not been true in 
the past with respect to the sanitary 
equipment of the planes. The need for 
sanitary equipment in airplanes has been 
met in a fashion, hut in a way that in- 



troduced excess weiglit, «as wasteful of 
space, and decidedly crude and inartistic 
in appearance. The installation invari- 
ably consisted of an unrelated combina- 
tion of independent units, each merely a 
utility |Mrt, designed and manufactured 
without any very great consideration of 
the attractiveness or effectiveness of the 
asseinbied installation. The problem of 
proper sanitation is admittedly a very 
complicated one, and while a great deal 
of academic interest was spasmodically 
registered in it by various specialiaed 
sanitary equipment organizations, no 
really e.xpcrt experience was bronglit to 
bear consistently on the problem. Ton 
often the solution was too highly in- 
fluenced by the dictates of the plane de- 
signer. who was clearly out of his 
natural field when it came to sanitai'v 
iiistallatitms. 

^'el the general traveling public has 
a right to expect the same degree of 
convenience and beauty of sanitary 
facilities in airplanes that It now has in 
I'ulhnan cars, and the [ilane inanu- 
factiirer has long recognized the neces- 
.sity of satisfying this right, if lie i.s to 
successfully compete for husincss with 
older estahlishetl means of iransporta- 

li therefore seems to lie perfectly 
logical that the problem should he best 
solvcil by applying to it the knowledge 
and e.xperieiicc gained in meeting similar 
problems with the other forms of li'ans- 
porlation. namely; railroads, buses and 

The Imperial cabin toilet, nianu- 
facUn ed by the Imperial Brass Mfg. Co. 
of Bridgeport, Conn., and illustrated in 
this article, is a self-contained unit, de- 
sigiietl from three different standpoints 
— minimum weight, minimum space, ami 
artistic design. It 
is patterned after 
t li e lavatory-toilet- 
chair combination 
used in the recently 
introduced bed room 
cars of the Pullman 
Conipanv. 

There are three 
outstanding advan- 
tages to this unit. It 
is complete witliin 
itself, combining 
water and liquid soap 
storage, lavatory and 
water flush toilet in 
a compact article that 
can be moved and 
placed in any desired 
location. Second, it 
occupies only a part 
of the space used 
now by the conven- 
tional type of comer 
bowl and open toilet. 

It is possible to use 
two of these units in 
the same space now 
occupied by the one 
toilet room in the 12 
to 14 passenger plane. 

Third, it is equipped 
with the Pullman 
type flapper valve 
and is water soaleil 


against all odors. The Toilette is a 
water flush type, perfectly sanitary in 
alt respects. 

The practical advantages of this unit 
are supplemented by the decorative 
effects possible. Its pleasing appearance 
allows the use of the toilet room as a 
dressing room without the feeling of 
distaste that would ordinarily prevail. 
The modernistic design as a whole is 
carried into detail in the shape of the 
k'enetian mirror, side lights and toilet 
seat. The Itack of the chair (which 
forms the bottom of the lavatory) is up- 
holstered in rich velour or leather, and 
the color scheme is followed in the fin- 
ish of the toilet seat, irame and cover- 
ing of the unit. variety of colors are 
provided to harmonize with the interior 
decoration of the planes. The panels 
may lie had of perforated metal, solid 
sheet in tile or painted finish or of 
special sheet materials. 

The water tank, although mounted, is 
not integral with the frame. It can be 
replaced with a tank of different capac- 
ity and shape, or it can be placed in a 
remote location where a much larger 
capacity may be stored and from there 
piped to the toilet proper. The unit is 
so made that where hot and cold water 


are required, special faucets may be 
provided. 

The folding lavatory bowl is elliptical 
in shape, and so designed that one pint 
of water gives a sufficient amount for 
ordinary washing. The lavatory is 
made of aluiniimm, highly nickel plated. 
This insures against stain from the soap 
and water and makes it easily cleaned 
and attractive iii appearance. 

After washing, the lavatory swings 
into a vertical position and dumps the 
waste water into the receptacle. Trom 
here the water flows around the rim of 
the nickel jilated funnel shaped ring. At 
the bottom of the funnel and attached 
to it is a specially designed flapper 
valve, -V limited amount of the flush- 
ing water remains in the valve anil 
forms a water seal. The winged lever 
operates this flapper v.tlve, similar to 
that in the I'ulhnan toilets. The highly 
nickel plated finish on both the flapper 
\ah*e and funnel makes for perfect stni- 
t.ttion and cleanliness. 

The elimination of the waste material 
[iresents a dilficult problem in the air- 
plane due to the limited capacity of con- 
tainers and the sanitary objection to 
ejecting into the air. Two methods are 
now commonly used. 

The first of these is the conventional 
solid bottom bucket type, tint with a 
combined vent and overflow which 
withdraws odors anti e.xccss water. This 
arrangement requires removal at the 
end of eacli trip and is easily accom- 
plished by removing two spring clip 
locking clamps and disconnecting the 
M'ater flush inlet hose. 

The second is a new development 
t'liminating many objectional features of 
the bucket. It consists of a container 
tapered through the bottom of the plane 
and sealed by a spring clip (lump 
valve, This arrangement allows the 
(lumping of the waste material at the 
end of the trip into a suitable container 
without entering the plane. 

To attempt to evaluate the signifi- 
cance of this development in the aero- 
nautical field, is to predict the obvious. 
One of ilie outstanding obstacles to pas- 
senger comfort and 
has 


I successfully 
surmounted, in a 
practical as well as 
an .artistic manner. 
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New Equipment 


type. .\ll cnmriil surface' are operated 
by cables running over pulleys to horns. 
The Bendix ivheel brakes are controlled 
liy means of a hand lever which may lie 
set to any desired tension, and by simply 
working the rudder (letlals this tension 
is transmitletl proportionately to lx?th 




TRI. ENGINED 
OGDEN “OSPREY” 

M .-\NUFACTU.'REW by the Ogden 
Aeronautical Corp., the "Osprey” 
is powered with three -American Cirrus, 
95 hp„ engines. This plane lias recently 
been granted Approved Type Certificate 
No, 332 and has been given many test 
flights around the country — the most re- 
cent of which is that of the Cirrus air 
tour. The "Osprey” is a higli wing, ex- 
ternally hrac(«l monoplane with a wing 
span of 50 ft., a length of .W ft. fl in., 
and a height of 9 ft. 3 in. The plane 
seats six people. 

In construction the "Osprey" follows 
conventional practice, the fuselage Iwing 
built up of welded chrome molybdenum 
steel tubing and the wings of wood, the 
entire plane being fabric covered. The 
wings are built in three parts, a center 
section extending out as far as each out- 
board nacelle, and two outer panels. 
Spars are of spruce and plywood, box 
beam type, with spruce ribs mounted on 
ilieiti- Compression members are of 
tubular steel with single drag wire brac- 
ing between spars. .Ailerons run the 
full length of the outer wing panels, ex- 
cept tor tip shielding at the outer end, 
and are carried in three Zerk lubricated 
liearings. The Gottingen 398 section is 
(i-sed for the wing. 

.All engines are carried in permanent 
steel tube mounts, the auto hooci type 
of cowling making them easy to work 
on. Exhaust of the center engine is 
directed to a point lieneatli the cabin, 
while each outboard engine exhausts 
through a bayonet silencer inside the 
nacelle cowling. This feature adds to 
the appearance of the plane and ma- 
teri.ally reduces engine noise. An alumi- 
num lire wall. lined with corrug.ated 
asbestos, is placed in the rear of tlie 
nose engine and serves to insulate the 
cabin against noise carried back from 
the center power plant. All engines are 
provided with Eclipse hand starters. 
Propellers are of wood, manufactured 
by the Story-Gawley Propeller Company. 
Two doors at 


each side, pro- 

the plane, the 
left door being 
used normally 
and the right 
being available for emergencies- .A 
lavatory compartment is provided in 
rear of the cabin, and a large baggage 
space is reached from within the cabin. 
Shatterproof glass is used for all win- 
dows, those on each side of the pilots 
being easily raised or lowered for visi- 
bility or ventilation. The entire cabin 


is lined on the inside with Insulitc 
-.heeling, while a IJ in. blanket of Dry- 
Zero i.s placed between this and the 
fabric fuselage covering in order to 
minimize noise ami teniperature changes. 
The interior of the cabin is attractively 
finished in fabric with polished wtxxl 
moldings and a dome light in the ceil- 
ing, The floor is thickly carpeted, 
while the six chairs, of steel tube frame- 
work comfortably uphoLsteritd, are car- 
ried in sockets mounted directly on the 
fuselage framework, which is specially 
braced to carry the air loads and In 
insure llicir remaining in place even in a 
severe crash. 

Dual controls ace provided at the 
front two seats by means of a conven- 
tional swing-over wheel column, and 
individual rudder pedals of the -nimg 


Hay load 

P()»(rp]aii( li.(> (rach rnainej.. . 


THE SAVOIA S-56 
LIGHT AMPHIBION 

A light amplnhion which is adap- 
table for hath private and com- 
mercial use is offered by the .American 
•Aeronautical Corporation in its S-5C. 
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plelely with t>lywoc>d and I'abric. 

A Kiniier K-S engine if useti with a 
Paragon propeller. Two fuel tanks 
with a total capacity of 28 gal. are in 
the hull and wings re.spcctivcly. 

The retractable landing gear is of 
the jack-knife type and is cable operated 
front the cockpit. The shock unit is 
rubber cord which may easily be re- 

5 laced. The gear uses wire wheels of 
3x4 .size and has a tread of over S ft. 
Two people sit in an open cockpit, 
-slightly to the rear of the engine, and 
space is provided for a third passenger 
tminediacely In the rear of this. 

The conventional instruments and 
controls are installed as standard equip- 
ment. Starter is optional. The stock 
plane is painted >i!ver at all points above 
the water Unc. all those iieiow being 

^ The plane has a length of 25 ft., a 
span in the upper wing of ,54 ft. 2 in., 
and a height of 10 ft. 1 in. It has a 
wing area of 286 sq.ft. The weights 
are listed as 1.447 lb. empty, 342^ lb. 
pay load, 170 lb. for pilot and a total 
gross weight of 2,150 !h. 


THE MACCLATCHIE 
“PANTHER” RADIAL 

A pproved type certificate number 
49 has been issued by the Depart- 
ment of Commerce on the MacClatchie 
“Panther" seven-cylinder, air cooled, 
“L"-head radial engine wliich is rated 
ISO hp. at 1900 r.p.m. The engine 
weighs 400 lb. dry and ha.s an overall 
diameter of 36 in. 

The “Panther" radial has been de- 
veloped over a period of two years by" 
the engineering department of the Mac- 
Clatchie Manufacturing Co., manu- 



facturers of oil tool specialties, Compton, 
Calif. In developing the L-head radial 
it is claimed that many parts have been 
eliminated, lubrication problems simpli- 
fied, and air resistance greatly lessened 
due to decreased overall diameter. 
Cooling problems have been solved by 
placing the exhaust ports at the front 
of the cylinder head and by designing 


the head for circulation of air completely 
around each valve seat and port. 

'I'lie crankcase of the “Panther" en- 
gine i.s built in four sections of aluminum 
alloy- Tlic no.se section carries the pro- 
peller thrust bearing and houses the cam 
and cam drive gears. The cylinders are 
mounted on the two center sections 
which Join along the center line of the 
cylinders. .\ml tlie rear section carries 

of chrome 
from the blank forging. Heads are of 

screwed and slirunk on the barrels. One 
intake and one exhaust valve is carried 
In each liead and these seat on inserts of 

incorporate an improved type of lurbu- 

spark pings mounted opposite each other. 
It is possible to grind valves without 
removing the cylinders, merely unscrew- 

The drum type cam is machined from 
nitralloy steel, is of single track design 
witii four lobes, and turns in the same 
ilirection as the crankshaft at one-eighth 
crankshaft speed. It is mounted on a 
double row of ball bearings on the 
crankshaft itself. .All valve stems con- 
tact the cam track direct and are lubri- 
cated by spray from the crankcase. 

The crankshaft is of two-piece con- 
struction, tile erankpin being integral 
with the front section. The shaft is of 
heat treated nitralloy steel. The rear 
section of the erankpin tele- 
scopes through the hollow 
front section of tlie pin and 
locks in place with a nut. 

The counter-weights are pressed in and 
fastened by permanent lugs and bolts. 

Of chrome-nickel steel, the connect- 
ing rod assembly includes a babbitted 
I-section, one-piece master rod, and six 
tubular link rods attached to tlie master 
rod by knuckle pins. The Vitalite alloy 
pistons are ribbed for lightness and cool- 
ing. Each carries three compression 
rings above the wrist pin and an oil ring 
below. The full floating wrist pins are 
machined from alloy steel and are held 
in place by steel spring locks. 

Ignition is supplied by two Scintilla 
magnetos. Stromberg carburetors, type 
NAR5A, are standard equipment, and 
are installed at the rear of the engine 
with the intake mixture being induced 
through a star-shaped manifold witi: a 
central distributing cone. An oil jacket 
around the intake manifold assists in 
vaporizing the fuel mixture as well as 
cooling the hot oil from the engine. 

Pressure lubrication is used to ail 
main bearings of the engine, the scav- 
enger pump having a capacity double 
that of the pressure pump in order to 
insure a clean crankcase at all times. Oil 
flows from the tank through the pres- 
sure pump to a collector ring at the rear 
of tlie crankshaft and thence through the 
shaft to the main bearings, master rod 
bearing, and the sump. The pistons, 
link pins, gears and bushings are ail 
lubricated by spray from the master rod, 
and the cam and thrust bearings are 


lubricated by spray from the middle sec- 
tion of the crankcase. The main shaft 
bearings are of roller type, the thrust 
hearings are of ball type, and all other 
bearings in the engine are of plain 
bronze or babbitt design. 

The specifications of the MacClatchie 
"I'anther” are as follows: 


. ...S] In. 
; NARSA 


MENASCO “PIRATE” 
INVERTED ENGINE 

P RODUCTION is now under way 
on the Menasco "Pirate" B-4 air- 
craft engine which was issued ATC No, 
50 on May 10, 1930. with a ratit« of 90 
hp- at 1925 r.p.m. The factory of 
Menasco Motors, Inc., Los Angeles. 
Calif., has been completely equipjwd 
with special machinery, and precision 
jigs, tools, and dies, for full quantity 
production on the 90 hp. model, and also 
for early production on the new six- 
cylinder engine, now undergoing flight 
tests, which will have 90 per cent of its 



parts interchangeable with those of the 
smaller model. 

Developed under the direction of 
A. S- Menasco, the "Pirate" has been 
engineered with the collaboration of 
various aircraft engineers and design- 
ers. Tlie engine has been under develop- 
ment for more than two years, and is 
of conventional inverted, in-line type. 
Although the rated hp, is 90 at IKS 
r.p.m., the engine will develop 100 hp. 
at 2100 r.p.m. and has been operated at 
speeds in excess of 2400 r.p.m. The 
“Pirate" has four cylinders in line, with 
bore of 4} in., stroke of SI in., and total 
piston displacement of 326 cu.in., the 
compression ratio being 5.S to 1. Over- 
all length of the engine is 47J in., over- 
all heiglit 28i in,, width between 
mounting pads 111 in., and weight with- 
out hub or starter, 280 lb. 

There are but four gears in the entire 
power plant. An^larity of push rods is 
small and the entire valve mechanism is 
efSciently lubricated by gravity flow. All 
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accessories arc mounted on a single case 
at the rear of the engine- Tlie complete 
cylinder and cylinder head is removable 
by loosening four nuts. Pressure oiling 
of all parts of tile engine has been per- 
fected. Valve mechanism troubles have 
been reduced by using rollers, ball 
bearings and ball socket joints at re- 
spective wearing points. All external 
part.s of the engine which are subject 

Parkerizing or Cadmium plating. Care 
lia.s been taken with all final details 
iucit as wiring, conduits, rubber wiring 
shield, complete tool kit for engine main- 

The crankcase is built in three sec- 
tions of heat treated aluminum alloy. 
The upper case is light but well ribb^ 
and acts chiefly as a cover, incorporat- 
ing the breather caps and handling 
lugs. All gear driven accessories are 
mounted on the rear case. Both mag- 
netos drive directly from the gear on 
the rear end of the crankshaft, with 
the cam driven from the right magneto 


the li ill. hole drilled in Che shaft. Pro- 
vision has been made for the installation 
of an oil sump thermocouple and an oil 

Ignition is supplied by two Scintilla 
magnetos, flange mouiU^. Bosses are 
provided on the front of the crankcase 
for mounting of engine cowling, and on 
the side of the case for mounting a side 
air scoop. 

Officials of the Menasco Motors, Inc., 
are: .Albert S. Menasco, pres., W. K. 
Jay, vice pres, ; Oyde W. Holley, secy, 
and trea.s. : John Weisel, chief engineer ; 
Mott Haines, factory sup't.; Wm- 
Hogartli, machine shop sup't.. and R. W. 
Wenger, chief inspector. 


•Specifications of the Menasco "Pirate" 
'lelermined by tests and furnished by 
the manufacturer are as follows: 






kept spick and span in appearance, but 
they are maintained in top notch shape 
mechanically and are always serviced 
with fuel and oil Within five minutes 
after the request for a demonstration 
Che plane is out on the line warming 
up. Because of the hangar display ap- 
proach we find that the demonstration 
is more effective. We feel that many of 
our sales can be directly credited to 
giving the prospect an opportunity to 
first get acquainted with the airplane 

the distractions of the flying field. 


SELL THEM WITH 
MOVIE TALKS 

By James Allen Clyde 


E ntertaining prospects of vari- 
ous types with lectures on phases of 
aeronautics and aeronautical activity has 
been found to be extremely profitable by 
the Chicago branch of Curtiss-Wright 


The Salesmans Notebook 


gear. 

The vertical shaft which drives the 
oil pump continues to the bottom of the 
crankcase for fuel pump drive, a stand- 
ard S.A.E. fuel pump mounting being 
provided. Weight of the main case is 
40 lb. and of the upper cover. 10 lb. 
Four detachable legs, dowelled and 
bolted to the main case, carry the weight 
of the power plant to the engine mount 

Connecting rods, machined from 
Lynite forgings, are of "I" beam design 
with ample fillets. A one in. nitrided 
steel piston pin operates directly against 
the aluminum alloy of the connecting 


THE HANGAR 
AS A SALESROOM 
By H. C. Uppiatt 


rod. 

Two li in. valves are set vertically in 
each cylinder, the rocker arms being 
fore and aft mounted. Combustion 
chambers are of flat head, truncated 
wedge type, with inlet and exhaust ports 
at diametrically opposite sides of the cyl- 
inder heads. Exhaust manifolding is 
optional either by conventional mani- 
folding or individual cast aluminum and 
heavily finned stacks. Intake manifold- 
ing combines an updraft carburetor, 
Strombei^ 1} in., with a downdraft 
manifold, which is oil Jacketed for equal- 
ization of oil temperatures and intake 
mixture. 

All oil leads are of steel tubing cast 
into the case. The only external lines 
are those wliich connect witli the oil 
tank. The pump is so mounted that air 
locks are impossible and overnight 
drainage of oil cannot prevent oil sur- 
rounding the pump itself at all times. 
Pressure is maintained to ail main and 
connecting rod bearings, wliile piston 
pins and cylinder walls are lubricated 
by splash, and cam shaft bearings by 
gravity cups fed by splash. Gear.s and 
bearings in the accessory case are also 
lubricated by splash from the main case. 
Oil is carri^ through the hollow crank- 
shaft by drilled leads and an ingenious 
hollow dural spool device pressed into 
the opening in the shaft at each erankpin 
and main journal which permits oil to 
flow freely through a A in. annular 
space between tlie walls of the spool and 


D uring a year and a half of air- 
plane selling at the J.os Angeles 
Metropolitan Airport, Van Nuys, Calif., 
we have found tliat the hangar, if prop- 
erly utilized, is an ideal salesroom. Our 
hangar is of modern steel construction 
with a smooth concrete floor. It is cool 
in summer, warm in winter, free from 
dust and is quiet at all times. 

We take care to see that the hangar 
is kept bright and clean and see to it 
that engines and planes are wiped free 
of oil and dust. With everything clean 
we are free to invite the wealthy busi- 
ness man or sportsman, who probably 
does not want to soil his clothes no mat- 
ter what he may be wearing at the 
moment, to browse around in our 
hangar with us and look over the vari- 
ous models at his leisure. 

Although it is sometimes necessary to 
crowd the planes in at night, each 
morning we place all surplus or visiting 
planes out on the line and arrange our 
regular stock of planes so that there 
is ample room to walk around on all 
sides of any of them without ducking 
under a wing or dodging struts or wires. 

We find that the cleanliness and quiet 
of tlie hangar, coupled with ample room 
to move around and inspect all planes 
and the fact that the various models are 
all close together for easy comparison 
of their respective features, puts the 
prospect in a receptive mood. Our sales 
talks are less difficult because of the 
hangar “atmospiiere.” 

If the prospect proves to be a 'live 
one" and requests tliat a certain plane 
be demonstrated to him, we are always 
ready to go. Not only are the planes 


ContribuUoos to this department 
ore solicited, and os an indnea- 
ment to aeronautical merchandis- 
ing men AtUTION will pay the 
stun of 120 for the best article. 
$10 for the second beat, and $5 
for every other article printed. 
Merchandising valne, originality 
and brevity will constitnte the 
indging yardstick- Contribntion.s 
most be in this office by the fifth 
of the month for insertion in 
the following month’s issoe. 
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Flying -Service, Inc. These talks arc 
given about once in three months under 
the supervision of the sales department 
at the head(|uarters of the branch. 13.S8 
Soutli Michigan Ave. 

Recently, some 250 prospective .stu- 
dents for the Curtiss ground school were 
entertained at a showing of motion pic- 
tures of both the 1928 National Air 
Races, taken at Los .Angeles, and the 
1929 races, which were held at Cleve- 
land. F. K. Colglazier, comptroller of 
the air race organization, talked oit the 

Those ill attendance came in response 

Curtiss-Wright sales organization. 

Since the showing of the films. 37 of 
the 250 iliat altcndetl the exhibition are 
reportetl to liave signed up for the gen- 
eral ground school course offered bv 
Curtiss-Wright 


A SALE 

AND A JOB 


By J. B. Alexander 



to the desirability of having the right 
man at the controls when it comes time 
for a denionslration flight. This is espe- 
cially true when these men (who may 


be wealthy individuals buying a plane 



the jiih. Bv keeping closely m touch 


country we are able to recommend cer- 
tain men with every confidence that 

sell is given a fair chance to prove its 
worth in actual service- W’e arrange 
for our prospect and his prospective 

stration has been made, and then have 

who wants the job of Hying the air- 
plane. ^In that way we have the pilot 

hind the pilot job. He demonstrates the 
plane and hi.s own ability at the same 
lime and if he can sell himself to the 
owner-to-be of the plane everyone is 
Iiapp)- for its almost a cinch that we’ll 
get the prospect's check for the airplane. 
We have followed this plan with great 


that it is applicable to a great many 
sales of tlie higher priced planes which 
are going to be used for the transporta- 
tion of executives, or wealtliy sports- 


The Buyers’ Log Book 


Altimeter 

A WEATHER watch barometer 
usable as an altimeter, has been 
perfected by the Commercial Instru- 
ment Co., this city. On the rising side 
of the barometer the readings are 
“windy, fair, and change," while on the 
falling side it is marked "dry, rain, and 
storm." Models of this instrument are 
now available and production was 
started September IS. — Avt.sTiON, Or- 
laber.im. 


Aerochrome Valve 

A new type of heat resisting valve 
especially applicable to aircraft en- 
gines has been introduced by the Aero- 
chrome Engine Valve (2o„ Ltd., Oak- 
land Calif., successors to the Mackay- 
Austin Valve Co. This is known as 
the Aerochrome Hi-Heat valve and is 


Process.” Valves are made in all stand- 
ard sizes. It is claimed that the Aero- 
chrome valve.s will not burn or warp, 
corrode or scale, or become brittle under 
normal operating temperatures of air 
cooled engines, and that they resist car- 

exceedingly strong at high temperatures. 
— .Avi.STiojJ, October. 19i0. 


New Parker Coupling 

T riple tube couplings have been 
designed and are now in production 
by Parker Appliance Co., Cleveland, 
Ohio, to meet installation conditions 
where entering the tube into the coup- 
ling Ixidy is inconvenient. The new 
product docs not displace the standard 

conjunction with them. Triple coup- 
lings are now being furnished in 
standard weight brass or duralumin 


.AVIATION 
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and will ultimately be quoted in heavy 
brass, steel and nickel allov as well.— 
Avi.stion. October, 20S0. 


Pontooug 

P ONTOONS in three standard sizes 
are in production hv ilie .Aircraft 
Products Corp.. 7424 Melville Avenue, 
Detroit. The hulls are built of alclad 
and duralumin on a keel and rib 
framework of laminated mahogany ami 



airplane spruce. Multiple watertighi 
compartments are provided in each pon- 
toon, with the bulkheads adding to the 
strength of the structure. All parts are 
bolted together for ease in repair and 
maintenance in the field. Pomoans are 
streamlined fore and aft. — Aviation. 
October. 70SO. 


S K F Ball Bearing 

A FELT-.SE.AL ball bearing lias re- 
cently been developed and patented 
by S K F' Industries, Inc., 40 East 34lh 
Street, New York City, and is available 
in sizes applicable to a wide range of 
small mechanical equipment. The felt 
seal, provided as an integral part of the 
bearing, makes it necessary for the ma- 
chine manufacturer to provide only one 
housing enclosure. 

The outer and inner races, as well as 
the balls, are made of high carbon, 
chrome alloy steel hardened throughout. 

to international standard dimensions and 
tolerances, and the width is slightly 
greater than the standard dimension of 
a single row bearing, in order to accom- 
modate the felt seal. The ease with 
which the seal may be disassembled and 
new felts applied is an outstanding fea- 
ture of the design, according to the 
manufacturer. — Aviation, October. 

io?n. 


New Catalogs 


;-,U morirnj. Of interest to avia- 
tion is the manual, "Reducing the 
VA'cight of Car Flooring,” lately puh- 
lishecl by Johns-Manville. This takes up 
combinations of truss plate and Masti- 
coke for car flooring, comparing truss 
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plate with other types of fire proof 
floors. Decorative possibilities are illus- 
trated. 

^Keystone Planes. A new publication 
of Keystone Aircraft Clorp, relates 
briefly the growth of the organization 
and gives general descriptions of the 
Patrician. Air Yacht and Commuter, 
with specifleations. The illustrations in 


A RESEARCH 
DIRECTORY 

Five Yeahs op Reseakcu in Inuustkv, 
a reading list, com/riled by Clarence J. 
West; National Research CoiiBcif, .Veto 
York City: 91 pp.; 50c. 

W HILE there may be some in Che 
aviation industry who are in- 
terested in a more or less general view 
of research progress made during Che 
last five years in all types of industry, 
it is doubtful if the entire contents of 

by everyone into whose hands it falls. 
However, for those interested in aero- 
nautics alone, the book provides a 
fairly complete list of papers and articles 
published during the last few years, 
dealing with research in that subject. 

Mr. West has diligently searched 
through the technical and scientific 
mediums, of this country and abroad, 
and placed down each of the articles 
which should be of interest to anyone 
in aeronautical research work. The one 
objection to this list is that, for a book 
of its type, it is not sufficiently complete. 

The average aeronautical engineer 
will at one time or another find one use 
for the other topics in this manual. 
Factory work, metallurgy, chemistry and 
many other headings are found there. — 
Henry O. Pattison, Assistant Editor, 


AVIATION AND THE 
GUGGENHEIM FUND 

The Seven Skies, By Harry F. Gng- 
genheim; G. P. Putnam's Sons, New 
York; 216 pages: $2.50. 

O STENSIBLY a general historical 
sketch of aviation, this book is in 
reality an exposition of the part the 
Guggenheim Fund for the Promotion 
of Aeronautics played in aviation affairs 
from the time of its founding in 1926 to 
its dissolution the first of this year. 
Mr. Guggenheim headed this organiza- 
tion throughout its career and left it to 


ibe booklet include views of the plant 
at Bristol and interiors of the planes, 

► J.-M Power Plant Materials. A new 
64-page manual is available devoted to 
applications of Johns-Manville materials 
in the power plant, insulating materials, 
and other building and construction 
materials. Many of these applications 
are illustrated by diagrams and tables. 


become the Ambassador to Cuba, where- 
upon the Fund was discontinued- 
The Fund did play an important part 
ill .American aviation during the rather 
exciting years of its life and any broad 
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treatment of aviation of that period 
would be incomplete without describing 
the Fund's influence. It is to be re- 
gretted that the book was not devoted 
definitely to a record of the Fund's 
activities setting forth the wealth of 
detail which must be available. 

The book sketches the Fund's connec- 
tion with such events as Lindbergh's 
national tour, the safe aircraft competi- 
tion, the model airway experiment be- 
tween Los Angeles and San Francisco, 
the fog flying laboratory at Mitchel 
Field, roof-marking, etc. All of these 
were outstanding contributions to prog- 

The book is interesting and the in- 
formation is worth having in sum- 
marized form. In general it whets the 
appetite for additio^ reports about the 
same events, however, and one cannot 
help wishing that the book had been 
confined to Che field occupied by the 
Fund and a more complete report of 
its career. — Charles H. Gale, Assistant 
Editor of Aviation, 


Ahlf rafts and Reviews 


SLOT TESTS 
ON A MOTH 

Stalled Flight Tests or a Moth 
Fitted With Auto Control Slots 
AND Interceptors; By E. T. Jones, 
Flt.-Lt. C. E. Maitland, and FU.-U. 
W. E. Purdin; British Aeronautical 
Research Committee R. S' M. No. 1292. 

A t the invitation of Messrs. Handley 
Page, Ltd, the writers of this re- 
port, all connected with the Royal Air- 
craft Establishment, made test flights of 
the DeHavilland Moth, G-EBXG, a 
standard Cirrus II Moth except for the 
auto control slots and "interceptors” 
fitted to the upper wing. 

The span of the slats was 33% of the 
wing semi-span. The "interceptors” 
consisted of a flat plate, 2i inches wide 
and of span 75% of the slat span, 
hinged along its longer edge on the 
upper surface of the upper wing 4 inches 
back from the leading edge. It lay 
under the slat when the slot was closed, 
and behind the slat when open. It was 
geared to the aileron control in such a 
manner that the port interceptor rotated 
about its hinge as the port aileron was 
rotated from 10“ up to its full-up 
position, and the starboard interceptor 
was similarly rotated by upward rota- 
tion of the starboard aileron. When 
either aileron was at its point of maxi- 
mum upward rotation the interceptor 
was normal to the upper surface of the 
wing at the line of rotation. Wtihin the 
range of port aileron up to 10“ to star- 
board aileron up 10“ both interceptors 


were lying flat between the slat and the 
upper surface of the wing when the slat 
was closed on the wing. 

The purpose of the arrangement was 
to set up a yawing moment by means of 
the interceptor which would counter- 
balance the adverse yawing moment 
which tends to yaw an airplane in the 
direction of the downward aileron when 
the airplane is in a stalled attitude, 

In the tests, the airplane was stalled 
and the control column put hard over. 
Response was immediate. With rudder 
held fixed the machine could be rolled 
from side to side with precision and 
without reverse yaw. Full port rudder 
was applied and the aircraft rolled 
about 45“ after which it was returned 
to level flight by means of the star- 
board ailerons, the rudder remaining 
hard over. With starboard rudder, the 
port aileron control brought the ma- 
chine to a level keel, but it conb'nued 
yawing slowly to starboard. In spins, 
both the left and right, a decided slow- 
ing up in the rate of rotation was ob- 
served when the stick was put hard 
over, but the lateral control was not 
sufficient to bring the ship out of the 
spin against the rudder. This action 
was accredited to the interceptors alone, 
since it had been observed previously 
that crossing the standard different!^ 
ailerons against Che rudder had no 
effect on the spin. The lateral stability 
at the stall was good and the lateral con- 
trol was improved in high speed flight 
as well as in the stalled condition. It 
was concluded that the use of inter- 
ceptors was advantageous, and worthy 
of further developmeot. 


New Volumes for the Shelves 
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Side Slips 

BY ROBERT R. OSBORN 


THE CHICAGO 
AIK RACES 

Report of Side Si.ips' Special Corre- 
SPoxoEXT. t iritli af/’rof'rUilc apologies 
»ii Mr. King /.ardiier.) 

D ear editor: Well, sir, I has 
been oul to the so-called Nat. Air 
Races an regret to announce 1 dident 
enjoy them so much in spile the fact 
lhat it was the best managed air race in 
history, My complaints is only the races 
is strung out too long an spread too thin. 
Itacli year tlie races seems to take longer 
an longer, in days that is. not in speed 
around the course, but as they is begin- 
ning to make a profit on them, maybe 
lhat is tile reason, At any rates I beg 
to state tliat this was the best inanagetl 
sliow’ lliey lias been yet an the birds 
what run it deserves the greatest of 
credits. A course a lot of gootl men put 
it over hut I think R. W. Schroeder, 
who I has jokingly nicknamed "Shorty" 
on account him being so tall, an Diff 
Henderson liad as much to do with this 
as anybody. .Shorty liad a Iciephone 
bootli on top ilte stand tvhere he could 
reach out an tag the racers as they went 
by. an' he must of .slept up there as 
miliody ever seen him anywhere else. 
Anyways he an Cliff teas always using 
three 'plioncs to once an seemeil to he 
running all Ciiok County liesides the air 
races an maybe directing the Long 
Island Polo matches at the same time. 
To be sure, .some scoffers will say they 
can always get the crowd oul when they 
hear I an Lindbergh an Dtxilittlc an 
Williams will be there, hut the proofs of 
tile good managements was the show 
went on nearly as well when I and Lind- 
liergh gut tired an went home. 

As usual the stunting made the big 
lilt with the crowd an it was dam good. 
•\l Williams an James R- Doolittle put 
un their smooth show an licsides had 
•.tunt boys with them from all countries. 
They w;us all good but for hair raising 
this Erenchman Doret took the prize an 
for goml clean fun a young fellow name 
Aicherlcy from England sure put on the 
ihow. Aside from spending most of the 
time in the air on his back this Atcherley 
had a act he called “crazj- flying" whicli 
title didn't draw no complaints from 
nobody. He done all the things solo 
students done in Jennies for ycar.s all 
in one flight hut made the ending dif- 
ferent by bringing the ship back whole. 
It sure brought tears to the eyes of the 
old timers to recall the days when they 
\\'as running around the solo field trying 
to keep out of the wav of their students 
on the first landing. The Army, Navy 
and Marines put on their high class 


.sliow too, althougli nut ,~o much of it as 
previous shows. Maybe lliat was ju.si 
spread out thinner loo. .-U any rates, 
wliat they was, was first rate an every- 
body agrees the services hoys is grade .\ 

During one of the early clays Casey 
Jones added a nick on his control slick 
]>y stepping out an winning another 
race. Casey has been winning races so 
many years the grandsland seemed sur- 
prised he didn't have long white 
wliiskers and didn't need to be helped 
in the ship. At first tliere was -some 
comment Casey must liave had a double 
on account him being a aviation execu- 
tive now an everybocly knows cxccutive.s 
don’t fly. but Case)- couldn't iiave no 
double so it must a l>eeii himself, in 
person, an not a motion picture. 

They was one of the funniest things 
iiappen in the i’re.ss Box when C. B. 
(Is Zat So?) -Alien steps out an wins 
the Sponsnian Pilots Race. C. B. is 
Aviation Ed- of the X. ) . U'orld hot a 
course 'Deak" Ltnnaii of the A'. 1'. 
Times offers him a large sum tor the 
e.xclusive story. C. B. dident pay no 
ntteniiim liut wviii on autographing 
icaselialls for the rest of tlie hovs in the 
Press Box- Deak eien offered him a 
million dollai's an showed him how nice 
it would look ill print 'How I ^Vin 
Sportsman Pitot Races. C. B. Allen's 
Own Story. .All Rights Reseri’ccl In- 
cluding L-mds Di.scoieml" but C. B. 
was hii-y healing up a timer what 
claimed lie liad cut all pylons an proh- 
alily had a couple of illegal outboard 
engines bid on bceircl too. h'inally after 
C. H. had uirncrl down a million an a 
lialf Deak offered him all he had with 
him in cash, one dollar an thirty .seven 
cents, and they rtished over to fhe 
lelegrapliei- but the storv had alreadv 
went to tlie World. So'C B, heat up 
tile operator an sold the exclusive pic- 
ture rights for the thirty cents. 

-Also prominent ivas a young fellow 
name Ben Howard what lifted tlie 
morgage on the ohl homestead with a 
home made airplane he built ovitcn some 
sliects. barrel slaves an a Gypsy engine. 
This ship was entered in ei’erytliing hut 
the aniphiliian rescue contest an anytime 
of the night or day this ship would be 
out tiiere rounding the pylons. His 
competitors tried everything even Flir 
in his gasoline hut that only picked up 
his speeil twenty miles. The juilges 
an timers, lieiiig out to lunch most the 
time hail no idea was he flnishing last 
in one race or winning another, so they 
give him first in most of them an cut 
cards for his position in the rest of the 
races. At the end the races he had win 
so much money the officials was tliink- 


iiig offering him a half hueresl in the 
field in.sieail. It was too liad the races 
ilidil't keep on three weeks more so he'd 
Iiave a endurance record loo. on account 
there was plenty iviinesses to testify the 
ship never landed throughout llic meet. 

They was one thrilling event wliat 
liad IxxTi added to tliis year’s program, 
which was having the coniinereial ships 
lake off over the grandstand- Tiicy was 
a number of OX powered -liips wliat 
amused the boys in the Press Box verj" 
mucb an tlie Judges an Timers, during 
tile dull I’aces, an they n uiild make np a 
piK>l on wliicli section of the grandsland 
tliey woulil crasii into. Finely one of 
lliem nearly hit the Judges Imx so the 
practice was stopptxl immediate. 

Tlie place for a married women may 
he at home, but 1 begs to state that 
some of them certainly is at lioine in the 
air. Outstanding a course, was Mi.sscs 
O'Donnell what won the Women's Pa- 
cific Derby and Misses Omiie. what 
came in first in the Dixie Derby. 

-Among lliose in tlie infield tluckiiig 
wlicncvcr Marcel Doret came by was 
observetl Dick Depew busy selling Fair- 
cliilds, Imsiness depression or no. .Andy 
Hecrmance an Lew Sevier was also 
there with news of a great party in 
Miami on Jan. 12, l.A an U. They 
[iroiiiise lots of air races an prizes those 
days, with free admission to anybody 
witli a pilots or mechs license, an $I.IK) 
a day rooms in the best hotels. .A course 
Floritia i.s a lough place to be, about the 
middle of the winter, hut maybe .a few 
folks will turn out for tlie game’s good. 

One thing the Dept of CJoninierce 
need.s to look into is the education of the 
pilots as none of them seemed l>e alile 
to tel! was the airport open or closed 
from Ilie sign on the ground. Thev got 
away Ok with simple letters like .A, Af 
and X ill formation even. !)ut when it 
got up to words like "open" an "elosed" 
Ilicy was sunk. 

•A course 1 may he aceuseit by my vast 
no. of admii'cs of being veri* fickle or 
something when 1 states tliat Cliicago 
girls is prettier than any oilier city ex- 
cept Chesimit Street, Pliiladclphia. lint 
that is facts. I may haie awarded tliiil 
ch.tmpionship previously to a coupie 
other cities hut tlial don't make no 
difference. .Another tiling almut Chi- 
cago is that all distances is niea.surefl in 
taxi fares. A'ou ask a fellow how far 
is a certain place an lie says "Oh almut 
SI. 50 taxi fare" Also they don’t use days 
of the week or dates but every day is 
Elk’s Day or Street Cle.Tiiers Day or 
Eat More Spinach Day, I was sur- 
prised to see tliat the Races program 
ivasn’t listed something like this 
"Tliompson Trophy Race. Distance 
$20.00 taxi fare around a $1.25 taxi fare 
closetl course. To be held on National 
Prune Mfrs Day." 

-Also AA iicii I get back to tlie office I 
want to tell you .ibont some the outfits 
llie women wears an call.s flying togs. 
I think we should have a illustrated style 
page for lady aviator.s an I want to edit 
it. \\'e CDuIil sell the magazine sure 
enough then. 

Y’rs \''y Tr’ly 
Tiie IxTEKPro .Avi.ator 
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A lready three hundred million Timken Bearings have 
been placed in service in all kinds of machinery, with 
the greatest satisfaction to manufacturers and users. 

Three hundred million destroyers of friction, conservers of 
power and savers of lubricant. 

Three hundred million carriers of radial, thrust and com- 
bined loads. 

Three hundred million protectors of production and pre- 
servers of precision. 

Three hundred million minimizers of maintenance and ex- 
tenders of machine life. 

Three hundred million mechanisms, ranging from a huge 
six-foot diameter steel mill bearing that is like a complete 
machine in itself, to intricate watch-like precision bearings 
for machine tool spindles . . . from big bearings that carry 
the tremendous weight and shock of railroad trains, to bear- 
ings that must endure where lack of attention is more ram- 
pant than anywhere else — in automobiles and trucks owned 
by average Americans, 

And as all Industry turns to Timken for modern anti-friction 
assistance, “Timken Bearing Equipped” sweeps on and on, 
radically revolutionizing production and production costs, 
bringing to bear on Industry’s toughest jobs an irresistible 
combination of mechanical advantages ... a combination 
dedicated to the wiping out of Waste . . . the exclusive com- 
bination of Timken tapered construction, Timken positively 
aligned rolls and Timken-made steel. 

A request will bring you complete engineering recommen- 
dations on the application of Timken Bearings to your 
products. The Timken Roller Bearing Co., Canton, Ohio. 

TIMKEN ^Tli^BEARlNGS 



PARKS-Trained Pilots . . . 


get 


Dept, of Commerce Licenses 


You men who ore "air-minded" — who ore 
looking ahead to the day when you will be 
piloting a plane ond earning good money— 
whot steps are you taking, now, to realize 
thot ambition? "Well, I've about decided to 
sign up with some school"— many a man who 
reads these words has come to just that de- 



cision. Finel But what school? Your whole 
success moy depend upon the answer to 
that question. 

You can learn to fly in any school in the 
country, but don't forget thisi Your goal is o 
Department of Commerce license. Are you 
willing to "take a chance" that you'll be good 
enough to pass the rigid test they'll give you? 
Or do you want to be sure — 95% sure, at 
leost — that you can qualify? 

There's only one onswer to thot— and you 
know it. That's why the roster of students at 
Parks Air College is uniformly high atoll times. 
Nineteen out of every twenty Parks- trained 
pilots get Department of Commerce licenses. 
Why hesitate? Make your decision today- 
now'— Enroll with the finest air college in the 
country. Get the benefit of its renowned thor- 
oughness in training and discipline. Spend 
your time end your money where it brings 
whot you must have, in order to cash in. Moil 
the coupon today. 


Paris Air Celitge saas one of lie first 10 be licensed by tie U. S. 
Depariment oj Commerce as a fully accredited transport school 

PARKS AIR COLLEGE 

DIVISION OF DETROIT AIRCRAFT CORPORATION 
1083 Parks Airport 

EAST ST. LOUIS v, ILLINOIS 
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en you grasp the 
stick and giye'er 
the gun. ~ 


motoT responds with o welcome roar — n very short run ond 

higher and higher up into the blue, you con be sure you're getting the best your 
plane can give il she's Poragon equipped. 

Expertly designed — built of the best — Porogon Propellers give thot 
extra thrust and climb to increase the performance of any ship, 

There ore Porogon Propellers for oil oircroft. Illostroled pamphlet 
and prices sent promptly upon request. 

rhe 

American Propeller Company 

Division of Bendix Aviation Corp., 

BALTIMORE -MARYLAND 
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Air for 
Airplanes 

Before you purchase that air com- 
pressor for operating spray gun — 
for cleaning engines and planes — 
for tire inflation — for general shop 
work — be sure to consider care- 
fully every feature of Quincy 
Compressors. 

Here is a compressor line of 14 
sizes, air cooled and water cooled, 
from which to select the exactly 
right compressor for your needs. 

Quincy 

Compressors 

are designed and built to deliver 
air at the lowest possible cost for 
power and maintenance. 

They are rugged and long lived; 
and so quiet in operation that one 
is hardly aware of their presence. 
Quincy Compressors are not 
“cheap”: they’re “good.” 

Send the coupon for full details. 


208 Maine St.. Quincy, III. 

PIcau send details about Quincy Compn 





UINCY 

iLompressors 


208 MAINE ST. 

Quincy, Illinois 


SERVICE ANI> SALES 

Atlanta. Ga. Kansas Cilv. Mo. 

BIrminitham. Ala. Memphis, tenn. 

Boston, Mass. Newark, N. J, 

Chicago, III. New Orleans, La. 

Cincinnati, Ohio St. Louis. Mo. 

Cleveland, Ohio Waco. Texas 

Davenport. la. Washington, U. C. 
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WARNER Scarab ENCINES 





1 

1 Sl>_ 



illiecord Unique in2lvia.tion,^^^^J SUCCESSIVE YEARS • 1928 *1929 -1930 
WARNER Scarabs HAVE WON EVERY CROSS 
COUNTRY DERBY AND CLOSED COURSE EVENT 
IN THEIR POWER CLASS BOTH FOR Cabin and 
Op eri Ships WT THE Sfational Air Races • • - 

Again in 1930 the judgment of the pilots 
who selected WARNER- Scarab powered planes 
is vindicated by winning 73% of the Prize Money 
'^awarded in events in which they were eligible 


Events in whichWarner-powered 
planes were eligible — 1930 National Air Races 

(.For Approved typeCertificate planes') 
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Q O'L, GAS Ar o, 



Super-Service 

''A|RPORTR^FtTELIl\C LI\IT§ 


M ^ L'STliNC and bumpiag alt ovar a field to find a rvfuating atatioa takea Ifaa joy and a lot 
of the speed out of Byiug. Airports to be popular with pilots must deliver air, oil and gas to 
ship's side — wherever it lands or wherever it is put on the pau for warming up. 


No time is lost in refueling by such transport lines as T. A. T. and Western Air Express. Nor 
hy the planes served by such oil companies as Richfield and Phillips. They are ei|uipped 
with Butler Super-Service Refueling Units capable of servicing the largest multi-motored 
planes in less than 12 minutes — less time than It lakesto load and unload passengers or cargo. 


Air, oil and gas are supplied by either hand or power pumps or both. Oil tanks are fitted 
with healing coils aud thermometers. Filters and meters insitre clean fuel and accurate 
measure. Safety valves, fire extinguishers, pressure gages and flood lights provide every 
possible safeguard. Working platforms atop cab and side cabinets, coupler for towing planes, 
trouble light connection, 25 foot lengths of air, oil and gas hose — are some of the other 
facilities incorporated in Butler Super.Service Refueling Units. Any size unit to fit any size 
truck and with accessory equipment to suit individual needs will be supplied. 


I and Trailer Tanks 

>r AV^nnv'mmi 
(I to contribute to 
ransportalion of all 


■ BUTLER MANUFACTURING COMPANY ' 

1 245 Eastern Ave. 945 Sixth Ave. S. E. 

Kansas Cilf. Mo. Minneapolis, Minn. 


A\T.\TIO.\ 
October. 1930 


EIGHT MILES 



DNTIHIE 

$K¥ 



READY' FOR THE FLIGHT 


I IEUTENANT Apollo Soucek, U. S. Navy Aviator 
established world’s new altitude record of 43,166 
feet on June 4tb, 1930 with Wright Apache plane 
powered with Pratt & Whitney “Wasp” Engine . . . 
lubricated with 

fflULFPKODIE ©Dl. 11© 

Lt. Soucek reports . . . “As far as the engine in the 
Apache is concerned, it worked perfectly on this record 
flight ... A High Grade Gulf OU Called GULFPHIDE 
was used for lubrication.” 

Lubricate your aircraft, motor car or motor boat with 

<ayiLiFPi^DB>i ©iiiL 

America’.'} Finest Lubricating Oil for Automobile, 
Motor Boat and Aircraft Engines. 


^yiLP IRiPDNIDINI^ C©MPAINiy 
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The 
With Her 


’s Cup Defender 
Alloy Mast 

95 ? Latest Development 
in Yacht Design! 


New Martin 
Flying Boat 

It has proved itself svorthy to take a foremost 
place among the Marcia Company's notable 

being built by The Glenn L. Marcia Company 
for the Umced States Navy. 


THE GLENN L. MARTIN COMPANY 

Builders oj Dependable Aircraft Since 1909 
BALTIMORE, MARYLAND 




L SUPERIOR yacht, the famous ENTER- 
PRISE! — defender of America's cup in the inter- 
national races off Newport. Rhode Island. A 
masterpiece, embodying manyadvances in yacht 
design and equipment. 


One of the outstanding engineering and con- 
strucuon feats of the ENTERPRISE is her 
aluminum alloy mast of Martin fabrication. 
Being the first all aluminum alloy mast ever 
built, it is more durable, and safer, than the 
finest spruce, and considerably lighter, 


The Glenn L. Martin Company takes pride in 
the fact that it was invited by Mr Starling 
Burgess, famous naval architect, and his brother, 
Charles Burgess, designer of the mast, to par- 
ticipate in the construction of this yacht. 

The Martin Company likewise constructed the 
special chrome molybdenum mast terminal fit- 
tings, special rigging turnbucklcs, fittings, and 
chrome molybdenum steel spreader struts used 
on the ENTERPRISE. 


This important work was entrusted to 
the Martin Company because of its out- 
standing experience in the construction 
of aircrafefrom strong aluminum alloys, 
its expert knosvlcdge of the fabrication 
and heat treating of alloy steel and alu- 
minum, having high tensile strength, 
and because of the exceptional equip- 
ment and facilities for the fabrication 
of metal which this Company has put 
into existence in its Baltimore Plant. 
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THE ONE METAL THAT FLIES BEST 



Materials 
help to sell the plane 


Alcoa Aluminum can help you, not only in plane construction, 
but in selling — and selling is one of the knottiest problems in 
the airplane industry today. 

The reasons why you used Alcoa Aluminum in your plane 
construction will interest your prospects, aid in closing sales. 
Take propellers, for instance. The life of wooden propellers is 
counted in hundreds of hours — aluminum propellers in thou- 
sands of hours. In fact no modern propeller forged of the light, 
strong Alloys of Alcoa Aluminum has ever worn out. 

The light, strong Alloys of Alcoa Aluminum are, roughly, 
ten times as strong as wood. They will not shatter or splinter. 
Parts forged of these light, strong Alloys can be made with 
tensile strengths up to 55,000 pounds per square inch, yet they 
weigh less than X as much as steel. 

Alcoa Aluminum and its Alloys are now used for hundreds of 
plane parts — wings, fuselage and motor. They can be forged, 
cast, drawn or extruded. They stay bright and are highly re- 
sistant to corrosion. Our nearest office will gladly give you 
data on the use and ease of fabrication of the light, strong 
Alloys of Alcoa Aluminum in aircraft. Address ALUMINUM 
COMPANY of AMERICA; 2481 Oliver Building, PITTSBURGH, PENN. 


ALCOA ALUMINUM 
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PRATT & WHITNEY- 

All entries in Non-Stop Derby 
'Wasp and "Hornet" powered 

“Wasp" carries Wiley Post — winner — Los Angeles 
to Chicago in 9 hours, 9 minutes, 4 seconds. Others 
finish full throttle grind within 49 minutes elapsed time. 



IFilry Post, winner of the Los Annies-Cbicage Derby, supping out of 
his ITnsp-powfred Lochhmi at Chicngo. (P. & A. Photo) 



Record of Non-Stop Der 
Los Angeles to Chicago 

B 

N,.25-I^kl.«d nni. S.Sn 

11 HOKNBT 


Perhaps no more convincing demonstration of 
consistent high speed airplane engine perform- 
ance has ever been made than in the National 
Air Race Non-Stop Derby when five Pratt & 
Whitnev powered Lockheed planes were llowij 
from Los Angeles to Chicago at full throttle for 
some 1760 miles — at an average speed of 184 
mites per hour. 

Los Angeles to Chicago in 549 minutes! That 
was the winner’s time — aii average of 192 miles 
per hour. The elapsed lime of the other con- 
testants checked within -19 minutes. Such a 
record spells unquestionable reliability and is a 
supreme tribute to pilots, planes and dependable 
engine power. With their engines turning well 
over 2100 r. p. m. all five planes reached their 
destination with lime table regularity. 

Back of every aircraft engine bearing the 
famous ‘-Flying Eagle” seal stand years of ex- 
perience in the design and manufacture of radial 
air-cooled power plants. From crankshaft to 
colter pins the parts of each asp" and 
••Hornet” engine have been the subject of con- 
stant study and development. Expert craftsman- 
ship dominates each step in nianufaclure and 
assembly. Such detailed care |iays. How well 
it pays has been indelibly written in the official 
time record reproduced at the left. 


AT THE NATIONAL AIR RACES 


■And "Speed" Hoi 
'Wasp Junior" 


man with 
Wins 




PILOTED BY “Speed” Holman, the B. F. 
Goodrich Rubber Company’s Laird Special 
Speedwing won the Thompson Trophy Race 
with an average speed of 201.91 miles per hour. 
Powered with a Prall & Whitney“Wasp Junior” 
the plane made a spectacular showing in this 100 
mile feature speed event at the National Air 
Races on September 1. 

Flying against a field of planes upon which 
countless hours of lest and research had been 
expended, the Wasp Junior-Laird combination 
ably demonstrated its stamina, Only fortymin- 
iites before the start of the race was the “Wasp 
Junior” warmed np and flown for the first time 
— and then onlv for ten minutes. Upon com- 
pletion of this short lest the ship was flown from 
the Laird plant to the .starling line and put 
tliroiigh a grind which provided additional 
evidence of the proven dependability of Pratt 
& Wliitney engines. 

Speed, reliability ... and power to meet the 
most gruelling demands! Those are the qiialitic' 
of Pratt & Whitney engines which have earned 
for them the enthusiastic endorsement of pilots 
in military, commercial and private flying. 

‘ Wasp" and “Horni t” engines eoiitribute de- 
pendable power with faultless regularity day in 
and day out on airlines tlirougbout the country. 


Thompson Trophy Race 
Average Speed 201.91 m. p. h. 



THE 

PRATT ^WHITNEY AIRCI\AFTCO 

EAST HARTFORD . . . CONNECTICUT 

Divisim of Vnited Aimojt & rninspor! Corporation 

Mamifactiirerl in Canada by Canadian Pratt &Whitnev 
Aircraft Cornpaiiv, ltd.. Longueiiil. P, Q.; in Con- 
tinental Europe by Bavarian Motor Works, Munirli; 
in Japan by Nakajiiiia Aircraft Works. Tokyo. 


Wasp 6 Hornet 
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More 

than 100,000 

Cylinder Forgings 
made by 

Bethlehem 

During tbe pust Icn yeu-B Beth- 
lehem has supplicfl more than 100,000 cyl- 
inder forgings to representative builders of 
aircraft engines. Thousands of these forgings 
have lieen used in commercial aircraft whose 
smooth, depenilaiile day-to-day performance 
has assisted in the establishment and develop- 
ment of transportation liy air. Many have 
been used in the engines of famous planes 
whose historic flights loom as milestones in 
aviation history. 

Tlic experience that Bctlileiiem iias gained 
in the manufacture of more than 100,000 
cylinder forgings— plus, of course, Bethle- 
hem's unexcelled facilities — are at your 
service in the production of cylinder forgings 
tliat will jiass the most thorougii inspection, 
stand llie most critical test. 


BETHLEHEM STEEL COMPANY 

Cenerat Offiem Bcihlehem, Pa. 





BETHLEHEM 

AIRPLANE QUALITY 

STEELS -FORGINGS 
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H oi'r-on-hour punishment means little to 
Quaker State Aero Oil. For it's the toughest 
friction-fighter that ever went aloft. It’s still going 
strong long after ordinary oils would have been 
motor-pummeled to dish-water effectiveness. And 
there’s reason aplenty. 

There’s an extra quart of lubrication in every 
gallon of Quaker State Aero Oil. A full quart more of 
heat-battling, wear-easing lubrication than you’ll 
find in any gallon of ordinary oil. Here’s why . . . 

Ordinafy refining leaves in every gallon of oil one 
quart or more of material that is of little or no value 



in the lubrication of an airplane motor. One quart 
that is waste, so far as your motor is concerned. 

But Quaker State Aero Oil is not refined in the 
ordinary way. It is super-refined, carried a step 
further by an exclusive process that removes the 
quart of waste. In its place you get a quart of the 
finest lubricant — four full quarts of lubricant to 
every gallon of Quaker State. So you really get an 
extra quart. 

And every gallon of Quaker State Aero Oil is made 
from 100% pure Pennsylvania Grade Crude Oil — 
the finest base an aero oil can have. 

Try Quaker State Aero Oil. The minute yojir 
motor turns over you’ll know that you’re getting 
sweeter, smoother lubrication than ever before. 
You'll know from that contented, powerful purr, 
that your motor is saying, "O. K. by me!” 

QuakerState 

AERO OIL 

Get that extra quart in every gallon 
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A Distinguishing Feature 
of 1930 Planes 



Two of the popular air- 
planes of 1930 — 'the Mono- 
coope ond the Waco — 
have adopted as standard 
equipment the new U. S. Royal 
low pressure airplane tire recently 
introduced to the trade. 

After extensive reseorch and test, both 
these manufacturers found this new type 
tire to be the most satisfactory. 


Consequently, the U. S. 
Royol low pressure airplane 
tire is swiftly becoming the 
mark of identification of the 
plones of 1930. This fire is the most 
recent development of the pioneer builder 
of airplane tires to meet the growing needs 
of the industry. It is a safer tire — o tire 
that is dependable under severe impact, 
yet one that mokes it easier to land and 
to taxi. 


As a matter of oeronautical fact, the new 
low pressure tire is finding increasing 
favor with the aviation industry in general. 


An economical improvement for both the 
airplane manufacturer and owner — the 
new U. S. Royol low pressure oirplone fire. 


UNtTED STATES RUBBER COMPANY WORLD’S LARGEST PRODUCER OF RUBBER 


U. S. R O Y A L 


airplane 


TM^ES 


2.=> 
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American Airways, Inc. 
installs the Airplane Radio Telephone 


on its Colonial Division . . . 


Reliable coiinmmication between 
planes and ground — via Western Electric air- 
plane telephone — is helping Colonial to make its 
New "iork- Boston service more efficient, more 
popular than ever. 

Like Ollier leailing tran.sport lines, American 
Airways selected Western Electric because hun- 
dreds of hours of actual service have proved it 
thoroughly dependable. 

This light-weight radio telephone equipment 


brings the pilot beacon signals and up-to-the- 
minute data on weather and field conditions. It 
helps to bring planes through on time and pro- 
motes comfort of passengers. Further, ground 
operations know at all times the position and 
progress of planes en route. 

For booklet giving full information about 
plane and ground station equipmenL address 
Western Electric Company. Dept. 249 A, 195 
Broadway, New York, N. Y. 


Western Electric ,, 

Aviation Communication Systems ^ 
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THE CEILING LIGHT 

AND HEIGHT INDICATOR 


rWlllE ceiling light nnd height imlivator tire used to determine the height of fog or clouds 
above the ground so that this information may be transmitted along the airway for 
the benefit of approaching pilots. The ceiling height can be read directly from the 
indicator scale after the pointer is lined up with the refection of the light beam 
upon the clouds. Such equipment is required by the Department of Commerce 
for an “A” rating of night flying facilities. For complete inforniulion, 
address the nearest 0-h ojflce or General Electric Company, Schenectady, 

A’. T . — manufacturer of lighting equipment, instruments for nariga- 



LIGHT WILL PUT YOUR AIRPORT ON THE NIGHT MAP OF AMERICA 
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"THAT 

FOR YOU 

...old 

wet-blanket! 


"Go AilCAU, clouds. Be damp. Be cold. Blanket tiie 
skicb with w-iulry juiciness, if you must. But don't think 
you’ll pround me!”. . . 

Yes, indeed — a pilot should worry about discomfort 
... as long aa he’s wearing a Spalding Wet-Wealher Suit 
similar to the one shown at the right. 

The outer shell of waterproof Bedford cloth will shed 
moisture like a rufUing duck. The inner layer of soft 
'vool fleece will shut out the bitterest cold. 

.And you can just snuggle your neck and chin deep 
into the warm, electrified lamb fur collar — and shrug 
your shoulders at the biting blasts. 

Like all Spalding Suits, the one.piece, slip-on suit 
illustrated at tbc right is designed to permit perfect 
freedom of movement. Protectively warm as it is— it is 
not bulky. .And five hooklcss fasteners allow you to put 
it on or take it off. in short order. 

Trim, good-looking, made for long hard wear, this fine 
suit is one of the most popular ever made by Spalding. 
Priced fairly, at 865. 

Spalding has, of course, a complete stock of flying 
equipment, carried by all Spalding stores, and at mo.sl 
of the leading flying fields. Sec it there. Or send in 
the coupon and get a free catalog. 
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R'W i 


hardware 
makes hangar doors 
slide smoothly and 


easily. . . 


The ■versalility of K-W liangar 
door hardM’are is illustrated by 
this picture of a recent installation at the 
Seven massive steel Fenestra doors are insti 
Alemite-equipped rollers, assuring i-ontiniiec 
free performance. Hangar door installations 


(Va.l airport, 
with ball-bearing, 
lOth, easy, trouhle- 
>er the country are 


made safe, dependable and economical with R-W equipment. This 
includes rollers, top guides and bumpers, all specially engineered 
to meet aviation needs. You may have ball-bearings or Timken 

doors. Write for catalog F-f>2 showing all new R-W exclusive 
features ... or consult nearest R-W engineer about your problem. 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 



In 

Commander Byrd’s AMERICA” 


^Thompson 

Wves 


AlTHOI (>H jourlh to cross tiu' \llantic. 
(Commander Byrd's airplane “America” 
established an air record of permanent 
significance when it landed in France on 
June 30th, 1027. 

For. the completion of this jour-pas- 
senger .Atlantic flight indelibly inscribed 
Lbe first page in the history of multi- 
[lassenger, transoceanic air transporta- 
tion. 

Even before the take-off, the impor- 
tance of this famous experiment was rec- 
ognized. To the finest detail, equipment 
was selectetl with utmost care an<l pre- 
cision. 

Thompson Valves . . . already proved 
superlatively durable in every major 
.\merican endurance flight since 1925 
. . . were chosen for tlie three rugged 
Wright W hirhviiid motors of the “.Amer- 
ica,’’ And once again, they contributed 
to tlie success of an outstanding flight. 

The unfailing performance of Thomp- 
son Valves in practically every historic 
airplane flight of recent years has led to 
their consistent use in America's finest 
airplane motors. 


THOMPSON PRODUCTS, INCORPORATED 
General Offices: Cleveland, Ohio, U. S. A. 
Factories: CLEVELAND and DETROIT 
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YOU CAN ELIMINATE IT 


this New Low 
Cost Way! 


niere's no need to describe the 
damaging effects of dust on airports. 
Operators know it decreases patronage, 
and increases motor wear and motor 


maintenance costs. 


GILMORE 

^pLexuciMcrhphcdiic 

AIRPORT 


The expense of eliminating dust has 
been the barrier, but Gilmore Surfacing 
engineers have perfected special asphal- 
tic oils and methods of application that 
make it possible to lay the dust on an 
entire airport at very little cost and with- 
out interruption of airport service. Write 
today for details, 
address Aviation 
Dept., Gilmore Oil 
Co., 2423 E. 28th St., 
Los Angeles, Calif. 


OILS 
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THE PATENTED ONE PIECE COM- 
BINATION PACK COVER AND 
PIEOT CHUTE MAKES THIS THE 
MOST COMPACT, COMFORTABLE 
AND QUICKEST OPENING PARA- 
CHUTE YOU HAVE EVER SEEN. 

A perfect one-piece oil- water ami duslproof pack 
cover that is also a perfect pilot chute — is one of the 
patented features of the SWITLIK SAFETY CHUTE 
that makes it so superior. Its smail, round, compart 
shape and the new soft linen harness tliat fits siiu^ 
and is reaUy comfortable to wear, make it the favor- 
ite with safe flyers everywhere. 

The easily accessible pull ring on the side and the 
three positive opening actions direct from the rip is 
acclaimed by veteran jumpers for its simplicity anil 
positive action. 

And it is so simple and easy to pack, a child can 
pack it. 

These are some reasons for the tremendous popu- 
larity of SWITLIK SAFETY CHUTES. 

You will want a SAFETY CHUTE, too, for your con- 
stant flying companion, 

WRITE FOR ILLUSTRATED FOLDER AND 
SPECIAL OFFER TO PILOTS -AND OWNERS. 

Sicitlik Safety Chutes Are Used by Department 
lof Commerce Officials. Air Mail Pilots and 
Many Famous Flyers. 


SwiTLiK Parachute and Equipment Co. 

BROAD AND DYE STREETS, TRENTON, N. J. 
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STANDARD OIL COMPANY-/ CALIFORNIA 

STEARMAN 

Regard this latest owner of Steorman— Stondord Oil Compony of Californio 

sophisticate in oviotion. Consider their judgment their discriminating choice. 

A guide for you .... a tribute to Steorman oircroftmonship .... a respect for the 

group, for every flying reason .... business or sport .... Junior Speedmoil, 

300 H. P., 400 K P-, Business Speedster, 240 H. P. Write, wire or telephone. 


STEARMAN AIRCRAFT COMPANY, WICHITA, KANSAS 
Division of United Aircroft ond Transport Corporation 



AVIATION 

October. 1930 


33 



¥= J>€tWER. 



describes . . 

the JACOBS MOTOR 



Pilole who have flown the Jarobe 144) have marveled at ita 
emoolhnene and powerful instant response to the throttle. 
After seeing motors that have flown 700 to 800 hours with 
not a replacement, they have acclaimed it a “mighty good 
engine.” Quality and simplicity is the standard of the Jacobs 
140 — all adjustable parts are visible and accessible for in> 
slant adjustment — every part is made of highest grade heat 
treated alloy steel and aluminum. It is built for dependable 
service under all conditions. 

Standard on the Vaco 140 


Jacobs Aircraft Engine Co. 


CENTRAL 


AIRPORT 


4'AM»EI\% XEW JERI^EY 



“MARQUETTE 

The transcoDtineQtal flight receotlv com- 
pleted by Brother George J. Feltes ia a 
Packard-Diesel powered Bellanca marks a 
new milepost in aviation history — for it 
was the first time that a plane crossed the 
United States under Diesel power. 

The Packard'Diesel equipped Bellanca, 
christened the “Marquette Missionary", was 
flown with a load of four persons and their 
baggage from Roosevelt Field to San Francisco 
over a pre-arranged route — and on a definite 
schedule which was kept to the minute! The 
actual flying time was but 34 hours— an 
average speed of better than 97 m. p. h. 

On the 3300 mile coast-to-coast trip only 
340 gallons of fuel and 19 gallons of lubri- 


MISSIONARY” 

eating oil were consumed. This means that 
the cost of transporting the entire party was 
less than one cent a mile! 

Brother Feltes— the first "flying missionary" 

— intends to take his Packard-Diesel equipped 
plane upinto Alaska to aid him and his Jesuit 
Brothers in their work among the Indians 
and Eskimos. To meet flying conditions in 
this Arctic country, far from fectory service 
fedlities, he particularly required an engine 
with the utmost reliability— and it is signifi- 
cant that he chose a Packard-DieseL 

Literally it can be said that this new and 
revolutionary aircraft powerplant is giving 
“new imptetus to flight." 


PACKARD 


S K 


THE 


H O 


OWN 


ONE 
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^IhE increased acceptance of flying rests upon better control of the 
plane while being landed under emergency conditions. 

Such performance depends tipon the plane’s minimum flying speed 
and its landing gear. Manufacturers owe it to their future and to the 
pilot and the flying public to give their planes maximum landing 

That is why an increasingly large group of plane nianufaeturers have 
'.tandardired on Acrol Olco-Pnenmacic Landing Struts. Their presence 
nitdcr the plane changes the vast majority of emergency landings from 
crises to incidents and establish uitcqualcd confidence on the part of 
the pilot. 


Changing Emergency Landings 
from Crises to Incidents . . . 



The telescoping action of these powerful and efficient cylinders absorbs 
initial impact, eliminates "crow-hopping” and .shortens the roll. 

Aerol Slrut.s arc made in the Military Type of extreme service and 
the commercial type for ordinary operation. Complete information 
will gladly be sent on request. 

Aerol Stmts are manufactured by The Cleveland Pneumatic Tool 
Company. Cleveland. Ohio. 
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ANNOUNCING the 
BIRD AIRCRAFT CORPORATION 



‘•ASK THE PILOT WHO FLIES ONE ’ 



T he bird aircraft corpo- 
ration has been organized to 
manufacture and market the Bird 
Biplanes formerly produced by 
Brunner-Winkle Aircraft Corpo- 
ration. 

This involves more than a change 
in name — it means that the experience, 
resources and services of a group of prom- 
inent industry leaders is no\v securely 
back of Bird Biplanes. 


e OX-5 Complete— ?2, 495 



Bird Biplanes are built on scientific prin- 
ciples to insure the maximum in 
safety, stability and durability. 


The quick take-off and low landing speed 
make these handsome modern biplanes 
ideal for commercial and private pleasure 
flying. 


Under the new name — Bird Aircraft 
Corporation — the skilled specialists and 
engineering personnel responsible for the 
outstanding success of Bird Planes will 
continue to build into these acknowledged 
leaders of their class constantly greater 
value and performance. 


The moderate price affords exceptional 
value. 

Write now for convincing proof of the 
exceptional qualities of Bird Planes and 
their profit-earning capacity for flight 
training and other commercial work. 
Names of prominent owners upon request. 


DEALERS — Each month Bird Planes have been selling in increasing quanti- 
ties despite present business conditions. Write for our new sales and factory 
cooperation plan. 

BIRD AIRCRAFT CORPORATION 

1-17 Haverkamp Street 
Glendale, Long Island, New York 

BIRD BIPLANES, the choice of noted pilots, flight schools and private owners. 


w. Id you ever run a 

motori5 minutes v/ithout oil? 


No! But there's just one oil 
that gives instant lubrication 
at the first turn of the "prop" 


When any internal combus- 
tion motor is started, after a 
period of idleness, many of the 
working parts are “dry” due to 
the oil draining away. All oils 
require from 5 to 20 minutes 
to again reach all these working 
parts, and to effectively “wet” 
and separate them. 

Since this is true, motor 
authorities estimate that 40% 
to 60% of all motor wear 
actually occurs during the start- 
ing period. CONOCO Aero 
Germoil is no exception to this 
rule w-luch pertains to “flooded” 
lubrication, although being de- 
waxed, it offers minimum resis- 
tance to piunping. 

However, tliis new Aero 
Germoil does provide inj/ant 
lubrication from the first turn 
of the “prop”. Here’s liow: 


CONOCO Aero Germoil is a 
direct development of CONOCO 
Germ-Proccssed Motor Oil. As 
such it has access to the Conoco- 
owned Germ Process. This 
much discussed Germ Process 
is a method whereby certain 
oily essences are added to a 
highly refined, completely de- 
waxed, paraffin base oil to pro- 
vide an “oilier", penetrating 
lubricant. 

These two characteristics are 
now described by the term: 
Penetrative Lubricity. 

Once this oil has been used 
in a motor it penetrates the 
working surfaces and comhioe.s 
with the metal, providing a 
tenacious protective film 
which does not drain 
away while the 
tor stands idle! 


CONTINENTAL 


KANSAS OTY. MISSOURI 
GREAT SAILS. MONTANA 
(CONOCO OIL CO.) CHICAGO, ILLINOIS 



You can readily see the ad- 
vantages of this metal-penetrat- 
ing safety factor in (1) the 
starting period, and (2) in 
overheated motors which would 
ordinarily have u thinning in- 
fluence on the oil, or (3) in the 
event of leaks or losses which 
might deplete the oil supply. 

Remember, CONOCO Aero 
Germoil penetrates metal sur- 
faces. By this exclusive ability 
it becomes the safest oil for 
flying. 

Naturally this improved lub- 
ricatiou has other advantages. 
Y on will find moregasolinein the 
tankatthecndofeachhop. You 
will find fewer overhauls neces- 
sary. You will have a sweeter- 
running, cooler-operating, safer 
motor. Vhen wUl you start 
using the new CONOCO Aero 
Germoil? It is the only oil with 
Penetrative Lubricity. 
You will recognize it 
by the Red Triangle 
on the container. 


OIL CO. 

DENVER. COLORADO 
RICHMOND. VIRGINIA 
SUTTE, MONTANA 
LINCOLN. NEBRASKA 
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proven DEPENDABILITY 


The oval red and gold Hamilton Standard 
Trade Mark is a familiar sight on the pro- 
peller blades of military, commercial and pri- 
vately owned airplanes. And of thebasicreusons 
for this wide acceptance the first is undoubt- 
edly dependabilily. 

That thousands of pilots have down millions 
of hours without giving a thought to their 
propellers— absolutely discounting them as a 
possible source of trouble — is a wonderful 
IribiUe to Hamilton iitundurd dependability. 

A propeller failure, due to its inevitable con- 
sequences, is of the same order of seriousness 
as a wing or eonlrol surface failure. In 


order to niaintain their envialtle reputaliou. 
Hamilton Standard Propellers are designed to 
withstand many hundred j>ei’ cent c>ver-load. 

The forerunner of the present types of 
Hamilton Standard metallic propellers, uow 
in practirallv universal use iu the Armv and 
Navy. withstoo<l 350% over-load for ten hours 
without failure. 

Hamilton Standard's latest developiueiit. 
with blades only two-thirds the weight of ]>res- 
ent bla<les, has just withstood successfully a 
700% over-load in its initial tests. The factors 
of safely built into Hainilton Standard Propel- 
lers contribute materially to dependability. 


HAMILTON STANDARD PROPELLER CORPORATION 


PITTSBVHCH. PEyNSYLy.4.\l4 
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Silence 


Pressed Felt » » 

Insulation » » 

Reduces Cabin » 
Noises & Vibration 


In addition to manufacturing insulating 
Felts, the Feiters Company manufacture a 
complete line of Felts for aeronautical pur- 
poses; motor washers and goskets, mag- 
neto strips, gas tank strap liners and win- 
dow channel strips, each designed for its 
particular purpose. These felts can be fur- 
nished in bulk or cut and shaped to your 
exact requirements. Samples and quota- 
tions sent on request. 


» » » » 

Air transportation has come to demand 
comforts comparable with other modes of 
frovel. Vibration and noise must be re- 
duced to an absolute minimum. Pressed 
Felt is a material unusually well adapted 
for cabin Insulation; it cuts down vibration, 
deadens sound and offers protection 
ogainst extreme temperatures. The Feiters 
Company manufacture Pressed Felts es- 
pecially designed for this purpose and 
would appreciate an opportunity to dis- 
cuss your particular requirements. 



The FELTERS Company, Inc. 

Manufacturers of Felts 

99 BEDFORD STREET BOSTON, MASS. 


BRANCHES 

NEW yORK 
CHICAGO 
ST. LOUIS 
PHILADELPHIA 


MILLS: .. MILLBURy, MASS, •- MIDDLEVILLE, N. y. .. JOHNSON CITY, N. Y. .. JACKSON, MICH 



BRANCHES 

CLEVELAND 

DETROIT 

SAN FRANCISCO 
LOS ANGELES 
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These clear Plate Glass Windows 
will never shatter ....... 



There may he landings oil rough ground, hut as far as the windows of this 18-pas- 
senger Boeing plane are concerned, there will never be a brenfe-up. For these windows 
arelaminatcd,non-shattorglasB-theDupIate(^rporaliou*sconlribntion to safer aviation. 
Available in three types — Duplate, Duolilc, and Aerolite, each laminated by the ex- 
clusive Creighton process which insures belter visibility, permanent lamination, and, 
of course, 100% protection from shattering. Whatever your requirements in lami- 
nated gloss, our complete range of thicknesses and weights enables ns to supply you 
promptly through the Pittsburgh Plate Class Company's warehouses, locatcil in lead- 
ing cities. Let us send you full informatiou about these safer glasses for aviation; in- 
cluding special benl laminated glass. Address Duplate Corporation, Crant Building, 
Pittsburgh, Pa. 

Duplate 

COR Pi R A T I O N 

GRANT BUILDING, PITTSBURGH, PA. 



SPEED 

ENDURANCE 

Travelair Mystery Ship 
—America's fastest com- 
mercial plane. Used by 
Captain Hawks for both 
East-West and West-East 
Transcontinental records. 

Refueling endurance rec- 
ord, established by Jackson 
and O'Brine, in the Curtiss 
Robin monoplane, “Greater 
St. Louis”. Former record 
held by the Hunter 
Brothers in a Stinson. 

RELIABILITY 

SAFETY 

Waco plane, piloted by 
Bert Livingston, winner of 
the last Ford Keliability 
Tour. 

The Curtiss “Tanager,” 
winner of the International 
Safe Aircraft Competition, 
organized by the Daniel 
Guggenheim Fund for the 
Promotion of Aeronautics, 
was an extensive user of 
Haskelite. 


J 



Cunhs Flyiog Service 
California Panel K Veneer 
Loa Axigclea, Calif. 


HASKELITE 

RECORDS 

The above record breaking and record holding 
planes were all equipped with Haskelite. the 
blood-albumin glued aviation pl}twood. Prac- 
tically all the outstanding flights have been made 
with planes using Haskelite ; including the 
Lindbergh Atlantic flight, Chamberlin Atlantic 
flight, Dole Pacific flight, Byrd Atlantic flight, 
“Southern Cross” East to West Atlantic flight. 
Haskelite’s outstanding quality is further attested 
by the fact that it has been used by more than 85% 
of the manufacturers whose planes were entered 
in the air shows and races in recent years. 
Haskelite was represented in at least that pro- 
portion at the National Air Races, at Chicago. 

Write for engineering data on Haskelite and Plymetl 
(metal-faced plywood) and their aircraft applications. 

HASKELITE 

MANUFACTURING CORPORATION 

120 South La Salle Street, Chicago, Illinois 
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SIKORSKY CABIN BEAUTIFULLY PANELED 


IN BAKELITE 

Possessing the exceptional advantage of combin- 
ing strength with light weight, Bakelite Lominoted 
also provides a highly durable finish of rich 
beauty. Recent oircroft cpplicotions of this mate- 
rial include the interior paneling of a Sikorsky 
amphibian. 

These Bokelite Lominoted panels ore non-inflom- 
moble, and much stronger than wood of any 

they will not swell or shrink, crack or split from ex- 
BAKELITE CORPORATION, 247 Pork Ave„ NewYor 
SAKEIITE COSnORATION OF CANADA, II 


LAMINATED 

posure to adverse weother conditions or salt air. 
Bakelite Lominoted panel material is mode to 
closely simulate mohogany and walnut in both 
color and marking, and also In several plain 
colors. This poneiing was mode by The Formica 
Insulation Co., Cincinnoti, Ohio, who will be glad 
to send complete informotion upon request. 
Manufocturers are invited to enlist the coopera- 
tion of Bokelite Engineering Service, Write for 
Booklet 59L, "Bokelite Lominoted." 

CHICAGO OFFICE, 635 West Twenty-second St 



THE MATERIAL OF A THOUSAND USES 
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When you fly with Boeing, 

YOU LAND BY SPERRY FLOODLIGHTS 



T he importance of proper illumination for 
making night landings at air terminals is 
realized by all operators of transport lines. 

Major air lines have given the subject of proper 
airport lighting much study since the original 
transcontinental Boeing route was inaugurated. 
Almost universally these operators have followed 
the lead of this early installation by adopting the 
AGA system of floodlighting. 

The AGA system, developed by the AGA. 
B. B. T. and Sperry organizations, uses the dioptric 
lens principle to obtain the most even distribution 
of light with the most accurate control of the light 
beam. This precise control of the beam over the 
full ISO’ produces the most economical method of 
floodlighting for the power consumed and reduces 
dangerous glare to a minimum. 

Write for information on any airport lighting 
problem. 

AIRPORT LIGHTING DIVISION 
Exclusive Distributor for AGA, 6. B. T. and Sperry 

AMERICAN GAS ACCUMULATOR CO. 

ELIZABETH. NEW JERSEY 

West Coast Representative — Sperry Gyroscope Company 
Los Angeles San Francisco Seattle 



Winners! 

in the Thompson Trophy 
Race— again it’s Holman 
and a lAIRD Airplane . . 

TOCKEYING for pasition al hair- and uorkmanship of the I-aird Air- 
I raieins speed, banking tip verlU plane U the fact that this ship was 
Cr eally on Ihe turns, sweepiiii; past completed only forty minutes before 


E. M. LAIRD AIRPLANE COMPANY 


“THE THOROUGHBRED ^^ O F THE AIRWAYS” 
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PROTECT your hang 

a maintenance-free J -M 


ars with 

ROOF 





F ireproof and weather-proof, impervious alike to blazing sun and 
driving rain, a Johns-Macville Built-up Roof offers maximum protec- 
tion for your hangars and the costly equipment sheltered in them. 


Safety and security are the prime requisites of the hangar roof. The 



To cover all the requirements of the modern airport, Johns-Manville 
has available more than twenty types of roofs for use on hangars, air 
terminals and executive buildings— both asbestos and asphalt roofs, 
smooth-topped and gravel-topped; roofs that are furnished with orange 
mineral surface for non-glare, long visibility or in standard black top on 
which bri ght colored, contrastingletteringcan be used to mark your airport. 



Johns -Meinville II 

SERVICE TO TRANSPORTATION 



the 

has 


Stearman Junior Speedmail 
BENDIX Wheels and Brakes 
as standard equipment 


Experience continues to teach. 
More and more manufacturers 
and operators of planes are learn- 
ing the common sense value of 


Bendix Wheels and Brakes — 'to 
increase efficiency in landing and 
ground operations. Let us give you 
complete information and details. 


BENDIX BRAKES have been adopted as standard by — 



Fairchild Airplane Mfg. Corp. 
General Airplanes Corporation 
Keystone Aircraft Corporation 
Krcider-Reisner Aircraft Co.. Inc 
Joseph Kreutzer Corporation 


''/4»V Alail Saves Time” 



BENDIX BRAKE COMPANY 

SOUTH BEND. INDIANA 
(Division of Bendix Aviation Corporation) 


E. M. Laird Airplane Company 
Lockheed Ai-craft Company 
Mahoney-Ryan Aircraft Corp. 
1110 01000 L. Martin Company 
Metal Aircraft Corporation 
Sparton Aircraft Corporation 
Stearman Aircraft Company 
Travel AirCompany 
Verille Aircraft Company 
Chance Vought Corporation 
Waco Aircraft Company 
U-S. Army Corps (foaniL ships) 
U.S Navy (Buaeau OP 
ASaONAUTICS) Etc. 


BENDIX 0 BRAKES 

FOR SAFETY 
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ALL-STEEL HANGARS CAN BE ENLARGED TO 
MEET THE INDUSTRY'S CHANGING NEEDS 


r AILURE to plan for future needs has 
cost many an airport thousands of dol- 
lars in obsolescent buildings. The planes of 
today are midgets compared to those pro- 
jected for tomorrow. Present hangars must 
be susceptible to easy enlargement or be 
dismantled and torn down with heavy loss 
and little salvage. 

Realization of this fact has brought the all- 
steel hangar to the fore. Its initiol cost is far 
below that of any other incombustible type. 
Its flexible construction permits alterations 
or additions in height, width or length ond 
ib portable features enable it to be moved 
with comparatively smoll cost to other fields 
in case of abandoning present ports. 



Let us put you in touch with reputable 
manufacturers of oil-steel hangars who will 
be glad to work with you in plonning your 
port or estimating the costs and require- 
ments of new buildings to care for future, 
as well os present needs. Address, Trode 
Research Division, Notionol Association of 
Flat Rolled Steel Manufacturers, 311 Term- 
inal Tower Building, Cleveland, Ohio. 



with All-Steel 


HAN6ARS 





The wings of desire lliliolix t 


THERE is that quality about Fairchild airplanes 
that makes the pilot and plane seem one. Response 
to the controls is as thoiij;h to your spoken desire. 
These wings might well be your own! Fairchild 
maneuverability makes flying easier by allowing it to 
become more instinctive and hence less tiring on long 
iligbis. less exhausting under exacting conditions. 
More than mere correctness of aerodynamic design 
makes Fairchild performance possible. These ships 
are the result of years of actual flight experience. 
They were not merely designed on drafting boards, 
but developed by flight. They have passed the ex- 
perimental period, and are real pilots’ ships. You 
will marvel at the way they fly with full loads, at 


’ to meet unusual con- 
such as small or muddy fields, 
'ealher, high altitudes, exceed- 
urbed air. .4dequal' 


ingly di 

surfaces and a positive control system give the pilot 
complete command. Even at slow speeds near the 
stall-point the control is positive. Stability U high. 
Conslrnctional strength is great, to stand the gaff of 
the most violent maneiivres, and of the occasional 
hard landing. 

Fairchihl dealers and sales representatives are eager 
for you to flv these ships and see for yourself how 
they meet your desire in pcrfoniiaiice. Write for 
complete information. 

FAIRCHILD AIRPLANE 
MANUFACTURING CORP. 


FAIRCHILD Airplanes 
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This book was prepared for you with die cooperation 
of fourteen of the most prominent manufucLurers in 
their respective fields, who permitted a nationally 
knowu firm of engineers to enter their plants and 
make studies of fastening methods which have proved 
particularly advantageous. 

Every plant executive who is interested in die pro- 
duction of a product made wholly or partly of metal 
will find “Fastenings” interesting and helpful. Dis- 
tribution of the book must be limited to those con- 
cerned with produclion, who may obtain it free. 


CUP COUPON TO YOUR LETTERHEAD 

PARKER.KALON CORPORATION 

Dfpi. M, 192-200 Varick Street, New York. N. Y. 

Sent! a free ropy of “Faelenings" marked for the 
personal aiienlion of; 

Nome and Title 

Street and City 
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^^^^..aircraft iravel fabrics 
bV Chase 



m ilK spirit of dprorulion and util- 
ity huH hern obtained through 
the medium of Chase VELMO belter 
than with any other upholstery fabric. 
And when upholstery is colorful 
Chuse V'ELMO. the acme of seat lux- 
ury in air-way transportation has liecn 
arliieved. Patterns and textures can 
be had to conform to all decorative 
schemes. 

To assist further, we notv offer yon 
the services of an experienced and 
recognized stylist who would be glad 
to suggest or cnniperale in shaping up 
your original ideas. 

Qm 

1/^^iiwr 

UPHOLSTERY FABRICS 

made hr 

SANFORD MILLS, SANFORD. ME. 

Then for panel or door trim . . - 
as covering for operator's chair 
. . . or as trim on passenger seals 
in combiiialion with Velmo up- 
holstery . . . specify 

giASE 

^&ame^wot% 

a scientifically coated fabric that 
is remarkably serviceable and eco- 
nomically priced. 


. . Chic 



MORE VICTORIES** 

in Non-Stop, all Derbies and Closed Course Events 

Than All Other Gasolines Combined! 


^ I 'HE world’s greatest annual air meet! And Richfield wins the 
lion’s share of the awards.. -42 victories out of 67 events! More 
than all other gasolines combined!! 


Here is conclusive, undeniable proof of quality... dramatic proof 
that Richfield is unequalled for power, speed and dependability. 
The fastest planes in the country., .the leading pilots. ..with every 
well-known brand of gasoline represented. And Richfield makes 
^ ^ virtually a clean sweep of the National Air Races! 

WO Important Victories and Records in 3 Weeks! 


Including the National Air Race events, Richfield 
registered 68 important victories and recorcts be- 
tween August 10 and September 1 ... (he greatest 
competitive record ever credited to any gosolinel 
Among these triumphs with Richfield Gasoline 
and Richlube Motor Oil are the new junior traiu- 
continental record made by Eddie Schneider, the 
new solo amphibian record by WiUiam'Acwater, 
Ruth Alexander’s new Canada-to- 
Mexico record for wotnen, 1st, 2nd 
and 3rd Place in the annual Altoona 
Labor Day speedway event, 21 vic- 



tories out of 23 events in the world-famous Gold 
Cup Regatta at Red Bartk, N. J. . . . and 1st and 
2nd in the spectacular Non-Stop air race to 
Chicago... won by Wiley Post with Art Goebel, 
second! 


Get the famous flying qualities of Richfield Gas- 
oline and Richlube Motor Oil for your own 
plane. Ask for these two famous 
products by name . . . avoilable at im- 
portant airports both Eost and West-.., 
of the Mississippi River. ^SS 


IN AIR. ..ON LAND. ..ON WATER. ..RICHFIELD WINS AGAIN. ..AND AGAINI 


RICHFIELD 

RICHFIELD OIL COMPANY- LOS ANGELES-NEW YORK CITY 
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DISTANCE 


COSTE AND BELLONTE 

Use STANAVO AVIATION GASOLINE 
exclusively on their distance flights 



STANAVO 

Aviation 

GASOLINE 

introduced but one r 
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SPEED- 

CHARLES HOLMAN 

captures the 1930 speed classic with 
STANAVO AVIATION GASOLINE 



STANAVO 

AVIATION GASOLINE 

STANAVO SPECIFICATION BOARD, INC. 

Organized and mainfoined by 
Standard Oil Company (Indiano) 
910 S. Michigon Ave,, Chicago 
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AGAIN . . . 

Tke National Ar Races prove 
tkat BELLANCA builds 
America’s most Efficient airplane 




aT the National Air Race$ at Chicago, the Detroit News Trophy and the 
Aviation Town and Country ClubTrophy, annual classic efficiency contests, 
were again won by Beilanca airplanes. This makes the fourth time Bellanca has 
taken the one trophy, and the eighth time the other. In three events entered 
at Chicago, of which two were doubled, Bellanca planes won two firsts, two 
secraids and three third places. At the Canadian National Exposition Seaplane 
Race, out of a field of five, the Bellanca Pacemaker Seaplane won first priK for 
efficiency and speed by an enormous margin. 

These are the only contests in which efficiency or carrying capacity are taken 
into account instead of "speed regardless of efficiency." The winning of these 
contests once again definitely proves that Bellanca airplanes carry the largest 
cargo at the greatest speed, at the lowest cost — as well as with that degree of 
safety for which Bellanca planes have always been famous. 

To the individual and commercial owner, this is the measuring stick by which 
the value of aircraft must be judged — it is the combination of speed and good 
business. 



Compleic Bellanca specifications, and correct data on all National 
Efficiency Comesis since 1920, sent on receipt of your letterhead. 


BELLANCA AIRCRAFT CORPORATION 

New Castle, Delaware 



BELLANCA 




Because of ils dependability and ease of operation, 
the Heywood Starter lias lieen selected as standard 
equipment on the famous "Privateer", manufac- 
tured hy the Ireland Aircraft Company. 

Like many other manufacturers of fine planes, 
Ireland realizes that the Heywood offers tlie last 
word in starting cfUciency. 

Made of Bohnalite, the new light alloy which is 62% 
lighter than iron, the Heywood Starter combines 
extreme lightness with great strength. 

Unfailing service, instant response, the convenience 
of starting from the pilot’s scat, are only a few of 
the features which have made the Heywood the 
choice of many of the leading pilots and manu- 
facturers of aircraft. 

SKY SPECIALTIES CORPORATION 

36S1 Hurt Avenue Uclroii, Michigun 


I 




Oe<oh(r. mo 


tJl£ CUT there can, he 

uMh Comfmmiise cvJiti Qiudiiij 


Performance is the ihinq 
^ that counts . ^ that of 

N^RM/I 

HUFFMflNN 

PRECIS117N BEARINGS 

oa amatJ/m equipment 
for vital duti/ is a mailer 
(f aunmon. knowtedqe — 



V. 




N9RMiI- HOFFMANN BE/IRINCS C9RP9RRTI9N STflMFCRP, CWN.. U.SA 


AVIATION 
Odober, 1930 


57 


THIS NEW^ SIKORSKY AMPHIBION 


FLIES SIXTEEN PERSONS 
WITH SPEED . . . AND 
LUXURIOUS COMFORT 


WITHIN the last few days the first 
of R new series of Sikorsky Amphibions 
has been completed, test flown and de- 
livered for commercial use. Fourteen 
passengers and a crew of two fly in the 
new "S-41" with the comfort that 
marks a private Pullman — and more 
than twice the speed. This newest 
Amphibion completes the Sikorsky line, 
adding a 14 passenger air yacht to a 
group of models which includes ships 
accommodating 4, 10 and 40 persons. 

Based on a wealth of Sikorsky ex- 
perience and research, the “S-41” em- 
bodies every feature of safety, comfort 
and ease of control which characterize 
the ocher Amphibions bearing the 
Winged “S.” In this latest Sikorsky the 
comfort of passengers is still further 
enhanced with more headroom and 




better vision aflorded bv the ab- 
sence of the lower wing. 

Powered with twoPrattiSc Whitney 
“Hornet-B" engines of 575 horse- 
power each, the “S-41" has a high 
speed at sea level of 125 m.p.h. Her 
climb, with 5000 pounds of useful 
load, is 7500 feet in ten minutes 
and she has a ceiling of over 
18,000 feet. The ship can flv and 
climb on either engine with full load. 

Retractable landing gear of the 
proven Sikorsky design is used on 
the new ship. 0)icrated hydraulically, 
the wheels are easily controlled from 
either seat in the pilots' c<x:kpit, 
making the ship convertible for land 
or water operation in a matter of 
seconds, 

The newly designed all metal hull 
gives the ship exceptional seaworthi- 


ness. She can land on and take off 
from exceedingly rough water, and 
her taxiing qualities are excellent. 
Even with the pilot’s hands removed 
from the controls, the ship takes off 
svith extreme ease. Sikorsky designed 
brakes, tail wheel and fabric covered 
metal wings also are notable features. 

For commercial or business use 
where air transport problems in- 
volve travel between points having 
both land and water landing and 
take-off areas, this newest Sikorskj’ 
-Amphibion will prove a remarkably 
sound investment. For details, write 
Sikorsky .Aviation Corporation, 
Bridgeport, Conn. Division of I'ni ted 
Aircraft & Transport Corporation. 


VOSLU'S RECORDS COR ALTITUDE WITH LOAD 


SI k O K S K Y 




AMPHIBION 
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We comb tbe country 

.... for this scarce and costly metal! 


T o the eye . . . merely scrap ... an un- 
sightly, tangled mass of metal. Yet 
we have to shop the country over to findit ! 
It is one of the several materials used 
in making acid steel for Roebling Steel 
Wire Aircraft Products ... and is the 
purest low phosphorus melting stock 
obtainable . . . scarce . . . expensive. 

We spend a lot of time searching for this 
costly metal . . . and in analyzing it. We 
also exercise an extraordinary amount of 


care in selecting other melting stock . . . 
the purest of acid open hearth pig, of 
ore, and of fuel . . . likewise scarce and 
expensive ingredients. 

It takes more time and patience. . .this 
old-fashioned thoroughness ... this close 
attention to details. But it produces 
Roebling Aircraft Wire, Strand and Cord! 

JOHN A. ROEBLING'S SONS COMPANY 
WIRE . WIRE ROPE . WELDING WIRE 
COPPER Sc INSULATED WIRES & CABLES 
Trenton, N.J. Branches in Principal Cities 


1IOEBI.INO Wire Aiiu’RAEt Prorects 
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Taking off from 
STEEL EIELDS... 

" " “CORSAIR” 


One way to get an idea of flying 
from the deck of an aircraft carrier 
, . . and landing on the same steel 
field ... is to mark off the overall 
length and beam of a carrier on an 
ordinary field. Look at it from the 
air. ITs a mighty small area. 

Even with a carrier steaming into 
the wind at twenty to twenty-five 
knots, a plane has to be fast for deck 


take-off. For deck landing a plane 
must be rugged beyond all ordinary 
standardsof flying to stand the strain 
of tbe unyielding surface and the 
arresting gear. And its control must 
be positive to eompensate instantly 
for the roll and pitch of the ship. 

“Corsairs''.‘itand this exacting ser- 
vice and stand it well. Sound design 
and rugged durability have won 


them adoption as standard observa- 
tion ships in the U. S. Naval Air 
Service. And tbe same qualities 
have earned for them in civil life 
tbe enthusiastic approval of many 
nationally known pilots who know 
their airplanes. CHANCE VOUCHT 
CORPORATION. Division of United 
Aircraft & Transport Corporation, 
East Hartford, Connecticut. 


C H A \ C E 





COSTE-HISPANO-SITIZA AND SKF* MARK 
ANOTHER TRIUMPH IN THE AIR 


Nk 


> EW YORK to Pari.. Pari, to 
New York. Eaindbergh . . . Coste . . . 
Bellonte. Coming and going, on the est 
to East flight of America’s hero and the 
East to West hop of France’s helovcd 
sons . . . Bearings on the motors 

have played their part in the success of 
these two-way trail blazers of the Atlantic 
between the key cities of the old and 

All credit is due to the skill and cour- 


age of these httrepid flyers which have 
made them the outstanding pioneers of 
aviation. Yet on the American “Spirit of 
St. Louis” and the French “Question 
Mark” no chances were taken with equip- 
ment. Performance alone governed the 
selection of every part. And fflCSP’ Bejtr- 
ings were first choice, as they have been 
on every epoch-making flight. Is it any 
wonder that SCSF are used throughout 
the world and by 65 manufacturers in the 
aviation industry in this country? 


SKP l.\Di:-<«TRIEN, 40 KnsI »llhNireel, New York, N. Y. 

/f 


eans Just this 


Thai the manu facturers ichose pn^uct is illuslraxtd 

for servicing or replacing them. They preferred to 
pay a higher price in the beginning than many times 
this higher price in the end. And^finailyrtheyprc’ 
ferred to economise by using3il!&lF bearings beeeuise 
they are made to do their /o6, nos ccp^t a price lisu 


Ball and Roller Bearings 



\Y/ 

When first you fly in the Vikins, notice a feeling of safety that increases 
with her speed- Observe how easily she leaves the water and climbs into the sky. » » If you are a yachts- 
man, you have never cruised like this before. If you arc an engineer, you have never seen such grace and 
power in a plane that is also a boat with wings. » • The real 
beauty ol the Viking Flying Boat lies in her many safety features 
and sturdy design. She is the American version of the famous 
Schreck F.B.A., a plane with a record of more than 6,000,000 
miles without a structural accident. • * If you have use for a 
plane like this, for business, pleasure or thrills, we will send 
you an illustrated booklet upon request. 

THE VIKING FLYING BOAT COMPANY 
New Haven, Conn., or Miami, Florida 



yiKING 


■r LYING BO-AT 
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iinouncing a New 

"UNIVERSAL” AIRCRAFT 



RECEIVER 


Adaptable to the Entire Aircraft 
Radio Spectrum 


S TROMBERG-CARLSON'S new model D Aircrafl 
Radio Receiver marks another chapter in the 
promotion of greater safely in flying. The result of 
almost two years’ research and experimentation, 
this highly advanced Ivpe of instrument is the first 
of its kind employing interchangeable coil sets for 
covering the entire frotjiicncy range allotted to air- 

<|nickly because of the unique manner in which 
with attached handle for insertion or removal. 

Aircraft reception of radio range signals, weather 
reports and all other radio aids to the operation 
and safety of flying, are provided for in this receiver. 
It is designed particularly to overcome the adverse 
conditions met in aircrafl service. Its outstanding 
electrical characteristic is an especially favorable 
signal to noise ratio accompanied by high sensitivity 
and selectivity at every tuning position. 

The extreme simplicity of its mechanical construc- 
tion will appeal at once to both the aeronautical 
engineer and the radio technician. Simplification 
of the eontrols removes all need for special radio 
knowledge in so fur as operation is concerned. 

Stromberg-CarlsoD Model D Aircraft Radio is one 
of the most important radio safety devices ever 
developed for aircraft usage. Write today for our 
interesting descriptive brochure containing full 
information regarding the new Model D Receiver. 


Address all inquirie, 
Aircraft Radio Co 


SiiomberfCailsoii 

MAKERS OF VOICE TRAXSMISSION ANO VOICE RECEPTIO.V APPARATUS FOR MORE THAN THIFTY-nVE YEARS 
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nHE uvimion work-shop is one place where they don’t 
■1. take chances. Particularly when it comes to maintain- 
ing the air-worthiness of ships. That’s why you find Van 
Dorn Aircraft Valve Refaeers on the job at airports throughout the country, doing their bit 
to keep aircraft engines in condition to fly “high, wide and handsome.” Real precision 
grinding machines with ball-bearing wheel shaft and “twin-grip” collets for chucking 
valves accurately. Work-head can be rotated from 0°to 90°, accommodating all valve angles. 
Such smooth, easy operation! Does a real job — the kind of a job the veteran airman likes 
and wants. Why not learn more about Van Dorn Aircraft Valve Refacers? Write for cata- 
log of complete line, 

Buy from Your Distributor 


ELECTRIC TOOL CO. 

TOWSON • ■ MARYLAND 
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At the AATIOAAL AIR RACEIS 



Mica Aviation 
Spark Plugs 


were the Overwhelming Choiee of Compe- 
ting and Visiting Pilots. 

99% OF ENGINES OVER 225 HP. (213 ENGINES) 

86 % OF ENGINES OVER 100 HP. (378 ENGINES) 

75 % OF ALL ENGINES (475 ENGINES) 

were BG equipped. 

30 out of 34 closed course events were won by planes powered 
with BG equipped engines. 

All planes in the class “A” derbies and all planes in the non- 
stop derby were BG equipped. 

Out of 364 Engines equipped with MICA Spark Plugs Manu- 
factured in the United States, 354 were BG Equipped. 


THE B. G. CORPORATION 

136 West 52nd Street, New York, N. Y., U. S. A. 
Cable Address, GOLSTECO— NEW YORK 
Contractors la the V. S. Army and Navy 


Sf:pt. 1 1, 1930— All it planes starting today 
IN THE FORD RELIABILITY TOUR WERE BG EQUIPPED 


6(j 


LEARN FLYING 

FROM THE 
GROUND 



A Boeing course will make you 
a pilot — not just a flyer! 


Until you have mastered what you should learn on the 
ground, you cannot be certified as a pilot at the Boeing 

This moans — as Boeing graduates have demonstrated 
to their employers — thatBoeing-trained pilots knowhow 
to be masters of their planes and engines under varied 
conditions, not merely " how to fly." It means that the air 
mail and army veterans who teach Boeing flying courses 
can concentrate on teaching you more about flying. 
You are a pilot when you have had merely enough 
dual instruction to solo an airplane. The Boeing School 
of Aeronautics is more than a mere "flying school." 
Here you learn the "why" as well as the "how" of 
flying — a training which qualifies you to meet emer- 

If you are ambitious to be that kind of pilot or to get 
the best instruction in mechanical courses, mail the 
coupon below — today. 


BOEING 

SCHOOL OF AERONAUTICS 


BOEING SCHOOL OF AERONAUTICS 

Airport, Ootland, California 



□ Boalng Maitor Pilot 
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You value most highly those 
staunch units which call atten- 
tion to themselves only by theii* 

D£P£]\D ABILITY 
SIMPLICITY 
ACCESSIBILITY 


in actual use; and by the trouble 
they rarely give. 

Aviation has had just such faith- 
ful service from the Scintilla 
Aircraft Magneto. 


SCINTILLA 

Aircraft Magnetos 
SCINTILLA MAGNETO CO., INC. 

Sidney. New York 



AVIATION 


67 


NOTHING 

discourages a 

BOEING 

40-B4! 

From South America 
+0 Canada the Boeing "40" 
delivers where less sturdy 
planes would falter. It func- 
tions faithfully in the heat of a 
Guatemala desert or the sub- 
zero and rare atmospheres of 
mountain heights In winter. 
No wonder 30% of all U. S. 
air mail flies in Boeing "40s." 



THESE PIONEER AIR LINES 
USE BOEING PLANES: 

Aviation Corporation 
Barnet and Gorsf 
Boeing Air Traniporf 
National Air Transport 
National Parks Airways 
Pacific Air Transport 
Varney Air Lines 
Western Air Express 
Western Canada Airways 


BOEING 

AIRPLANE COM PA NY 

SEATTLE. WASH. 


40-B4s ARE OFFERED FOR 
IMMEDIATE DELIVERY 


I In C.n.d<: ao.l/19 Aircraft of Csn.ds. Ud.. Vancouver, D. C.) 
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ADDED SPEED 

FOR THE 

FORD PLANE 


The speed of the Ford tri-inotored, all-metal 
transport has been materially increased. At 
the recent air races in Chicago, a Ford 5-A.T. 
plane, equipped with three Pratt & Whitney 
Wasp engines, won theniulti-motorcd race with 
an average speed of 144.24 miles per hour. 

Maximum speed of the 5-A.T. has been 
increased from 1.35 to 152.5 miles per hour, 
and the cruising speed is now 122 miles per 
hour instead of 112. 

The new plane takes off after a shorter 
run, climbs faster than the former model, 
and has the same landing speed. 

Added speed has been attained through 
painstaking refinements of fu.selage and 
nacelle design but without expenditure of 
additional power. 

This marked advance in aeronautical 
design causes a material decrease in mileage 
cost of operation. 

Transport operators see in this plane the 
opportunity of accelerated air line travel by 
increasing inter-city cruising speeds, and, at 

the same time, decreasing their operating costs. 


SPECIFICATIONS OF FORD 5 

-A 

T. TRI-MOTORED 

ALL-METAL TRANSPORT 

Gross weight 


13,500 lbs. 

Emiitv i but rompletelv equipped 




7,600 lbs. 

Dispo.suble load 


5.900 lbs. 

Pay load 


3.643 lbs. 

Maximum speed 


152.5 m.p.h. 

Crui.sing speed — at 1700 r.p.m. 


122 m.p.h. 

Stalling speed 


64 m.p.h, 

Range with standard fuel rapa 




560 miles 

Climb — at sea level .... 


1,050 ft. per min. 

Climb from sea level in 10 m 


8,000 ft. 

Ceiling — Service 3 motors . . 


18,500 ft. 



20,500 ft. 




combination 1 . . 


10,500 ft. 



77' 10" 

Length 


50' 3" 

Height 


12' 0" 

Tread . 


18' 7" 



4' 6" 

Hi-igbi 


6' 0" 

I.cngth 


18' 9" 

Volume 


529 cu. ft. 

Area Vi ing . 


835 sq. ft. 

Passenger acromniodations 


13 to IS 

Baggage Space . . 


.30 cn. ft. 

Gasoline cap.-icitv .... 


277 to 355 gals. 

Oil capacity 


34 gals. 

Power — Engines 


3 Wasps 

Total Power . . . 


1260 H.P. 


FORD MOTOR COMPANY 


AVIATION 
Oclober. 1930 


69 


. . . . Pioneers 


! VERSATILITY 


EDO F LOATS 


OF FELT 



H undreds of EDO Floats are in service today, 
among them the first models which EDO 
designed ond manufactured In 1936. This record is 
practical proof that EDO all-metol floats, with their 
trim, staunch construction, eose of mointenance and 
years of service, have obundantly met the require- 
ments of airplane manufacturers, transport operators 
and private owners. EDO Float installations, inter- 
changeable with wheel lending gear, ore licensed 
for use in the United States or Canada on more than 
37 distinct types of lond plones — more then oil 
other makes of floats combined. 

In EDO experience and engineering skill, oircraft 
manufacturers have at their prompt service a safe 
and sure means of solving all problems of float and 
flying boat hull design and construction. A letter 
will bring full particulars. Address, EDO Aircraft 
Corporation, 600 Second Street, College Point, 
Long island, N. Y. 

NOTE THESE POINTS OF EDO FLOATS 



The American Felt Company, largest 
Felt manufacturers in the world, 
would welcome an opportunity to 
cooperate with your engineers. Daily, 
hundreds oF difficult engineering and 
manufacturing problems are being 
solved by the intelligent use of Felt, 

We are equipped to supply Fell in 
bulk or cut to the most exacting 
specifications. And once your order 
is placed, your worries cease — for 
your production schedule will be 
faithfully complied with. 




Don't delay — investigate this most 
versatile of all products, 



American 1 1 

* * 

Felt Company! »■ — - 1 

eOSrON SAN FRANCISCO NEW YORK 1 ... 1 

DETROIT CHICAGO | 1 

SHIIAnflPMtA ST iniiisl 1 
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STAR 

Pathfinder Compasses 


★ On the Airways as ★ 
on the Waterwaysfor 
the last 25 years . . . 



To operators of flying schools : 


Xhls l§ihip Pi-ocliicecl 
lleveiiTie 
ill tlipoc iiioiithsi 

at an operating cost of ^986.13 

(OR $3.20 PER FLYING HOUR) 
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JACKSON and O’BRINE 
647V2 hours 


POSEY 

SPRUCE 

SPARS 


and they, too, flew on wings of 

wood ... Nearly four weeks in the airl 

Nearly four weeks of constant load on the wings, every spruce spar taking its 
share of the strain and the buffeting of a gruelling flight. Yet no one has ever 
questioned the ability of these stout wood wings to carry on indefinitely. No 


y "airworthy.’’ 

nt of wood winged plar 


Posey Manufacturing Company 

Hoquii 



Our wide experience io the 
field of AUTOMOTIVE 
ENGINES makes us a 
most practical source for 

AIRPLANE 

SPRINGS 

on a production or 
experimental basis 


BARNES-GIBSON-RAYMOND-ING 


IkANSIENT FLYERS 

Here are your Ohio 
and Michigan Headquarters 

To fivers visilinf! Ohio. ami nicxlem iimthuds. Re- 
MicUKanamlnrarbvsI&Ira, built motors run in and 
TACAeroDepotsal Clevp- block icsted. Service on all 
land. Pontiac oml Kalama- motors and shins— i.mcial 
■rvico Wright service. Rcplnce- 



‘Thompson Aeronautical Onp. 

CLEVELAND. OHIO ^ 
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i 

HAMGAR 
, EQUIPMENT , 

Taxi up to any U. S, equipped hangar. Watch the 
speedy thoroughness with which planes are serviced 
and whirred into action (or flight. Pilots and 
ground men will tell you that U. S. Hangar Equip- 
ment is busy every hour of the day . . . that they’d 
be lost without it! Get posted on the complete U. S. 
line . . . the most advanced equipment in the held, 
today. U. S. Air Compressor Co., 53-18 Harvard 
Ave., Cleveland. Ohio. 






Tht V. S. Entirtt Clxnar. An a<c«»i>ry unit, idem! lor clconlni 
nirplano engines with korosenr and air. Greatly faciUtetet inspection 



AIRCRAFT 

ENGINE 

PARTS 


G O V RO- 
NE L S O N 
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UNIFORMITX 



Service Steel Company 




ii«^\Vfestons, 

Bifrd 
^owndtke, 
DEPENDABILITY he needed 

W HEN Commander Byrd formulated plans for the 
long stay iu the Antarctic, a very important task 
was the seIcctioQ of eijuijiment that would give service 
under the most adverse conditions. 


There w 

alives, nor extensive repair fafilitiea ii 
but a group of men, thousands of miles from civilization, 
whose lives and hopes depended upon the reliability 
of their etpiipnieiil, 

Thu 2" .,nd S’ II cion Onlv Radio could penetrale theit IboIb* 
a.r.. and rao-.Mo.ronpio lion, ft was radio that carried daily nico- 




INSTRUME 


WESTON ELECTRICAL INSTRUMENT CORP. 
616 Frelinghuysen Avenue Newark. N. J. 
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Anew 

ami <«reatei’ 

MesisiirA 
of Safety 


RCA 

AIRCRAFT 


REACON A>'» 
WEATHER REC EIVER 



ASSURES conslant knowl.dge of 

/A wpather and laD<liag conditions 
along the route and provides for the 
reception of aural or visual radio 
range signals ... the safest, surest 
means of maintaining schedules. 

Compact and positive remote con- 
trol with new drive mecliatiism per- 

anvwhere in the plane . . . ulinost 
one-third lighter tiian earlier models 
. . . operates on the usual "pole 

RAIIIO MARINE 
CORPORATION 

or AMEinCA 

66 BRO.VD ST. NEW YORK 

1599 St. Qoir Avenue . Cleveland. Ohio 
433 South Spring Si. . Los Angeles. Cat 
512 St. Peter Street . New OrIeane,U. 
Inquiries siionM be addmsnl to 
nearest <#re 
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• Central Airport's new Terminal Building houses Uekel 
oiRees. wailing rooms, administrative departments, U. S. 
Weather Bureau, Post Office. Deportment of Commerce, 2nd 
Inspection Distriel. dormitories, and offices of Eastern Air 
Transport, the New York, PhiUdcIphia, Washington Airwavs 
Corporation and other organiaalions. 



Come to the Aviation 
Crossroads of the East 

Central Airport wins important place on new 
air-maps of the East. It is the Philadelphia- 
Caniden stop for the hourly Iri-niotored service 
of the New York, Philadelphia & Washington 
Airways Corporation. 

Eastern Air Transport, operating between New 
York and Richmond — Pittsburgh Airways, con- 
necting Pittsburgh with New York — The 
Ludington Line to Atlantic City — all chose 
Central Airport because of its unusually con- 
venient location, its top-notch passenger facili- 
ties and modern merhanical equipment. 

Only 15 minutes by car or bus from City Hall, 
Philadelphia. Roomy, Are-proof hangars. 
Teletype and radio weather service. Complete 
lighting for night flying, Restaurants, swimming 
pools and other recreational facilities. Fine, 
level land is still available to manufacturers 
and sales and service organizations. For de- 
tails. write Central Airport, Inc.. Camden. N. J. 

PHILADELPHIA-CAMDEN 

Central Airport 
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DEPENDABILITY 
you want... 

... to keep your Production l.ines on the 
move, Bames-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements one or a inillion? 

The Wallace Barnes Co. 

BRISTOL, CONN., U. S. A. 




Ask the 
Veteran Flyer 

Thousands of veteran flyers have come to 
accept the 2apon guarantee of absolute de- 
pendability as final. Manufacturers, after 
exhaustive tests, are repeatedly giving first 
preference to Zapon. 

Clear Ninate Aeroplane Dopes 
Semi Pigmented Aeroplane Dopes 
Gloss Pigmented Aeroplane Dopes 

These Zapon products are made by Zapon 
with a full understanding of the importance 
of safety in the air. As a result constant 
laboratory tests of the most exacting nature 
leave absolutely nothing to chance. 

Also Thinners, Lacquer Enamels 
and Lacquer Primers 

( Today a majority of the finest cabins are upholstered m I 
Zapon Clodi because of its extreme durability in vivid I 
coloring and chamiing paaems. For 47 years its supe. I 
rioricy has continued unchallenged, | 

THE ZAPON COMPANY 

STAMFORD, CONN. 
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SPEED METHOD 

IN APPLYING 

DOPE 
LACQUER 
VARNISH 
ENAMEL 
PAINT 



Not only in the aircraft plant, but at the airport aa 
well, this newer and quicker spray method is steadily 
supplanting slow, laborious hand work. 


Lacquers, enamels, dope can be applied with Brunner- 
Air m a quarter of the usual time. But besides saving 



AIR COMPRESSORS 



COLONIAL GRAIN AVIATION LEATHER 



Fireproof, beautiful, comfortable 
and 



hand crushed and hand grained, 
thereby obtaining the most beautiful 
leather. Top cut leather too is 
lightest. This, together with weight- 
saving manufacuring methods 
effects the light weight of 0.098 
pounds per square foot. Colonial 
Grain offers many desirable features 
and is worth investigating at once. 

Ask. for a sample. 

EAGLE-OITAWA LEATHER CO. 

GRAND HAVEN, MICH. 

,W«J OHices: NEW YORK CHICAGO ST- LOUIS SAN FRANCISCO 


CYCLONE SECTIONAL PARTITIONS 




Easy to Install — 
Economical — Practical 

Cyclone Sectional Partitions arc ideal for separat- 
ing departments, enclosing storage space, stock- 
rooms, enclosing dangerous machinery, etc. 

These woven wire sectional partitions are easily 
erected on wood or concrete floors. AH sections 
punched alike for bolts. Quick changes easily 
made. No refitting, no loss. Every section fits all 
others. Painted black. Equipped with swinging 
or sliding gates. 

We also make woven wire window guards, rubbish 
baskets, and chain link fence for industrial prop- 
erty of all kinds. Write for information. 


(yejone pence 

Cyclone Fence Company 

a Lioli 


STANDARD FENCE C' 
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A firm grip 

With the NuTYP a Machinist or Pipe 
Vise can readily be had. Tightening 
action assures a firm grip on parts or 
odd shapes — a real vise for the aircraft 
manufacturer. See your dealer or write 
us for complete information. 

INTERNATIONAL NuTYP TOOL CORP. 

OSWEGO, N, T. 



304 Ean 43ch St., New York Gty 

LONDON OCNEV* PABIS 

AlfillNIAirillAI, IIMf flTTl-T 


HIGH-SPEED 
SNOW REMOVAL 
with 

SNOW 
PLOWS 


THE GOOD roads MACHY. CO. 
KENNETT SQUARE, ]PA. 

NEW YORK PHILADELPHIA PITTSBURGH 

WATERTOWN, MASS. CHICAGO HARRISBURG. PA. 


f 




'V 

A 


The Searchlight Section 


A 

Personal 


of this issue covers the current 


Business 

Want — 


business wants of the industries 


Want — 



in which this paper is read. 







ouatbeiatiafied 

be 6Ued by 


For Every Business Want 


by aomeooaiD 



“Think SEARCHLIGHT First" 



V 




^ 
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The Budd 
Wheel Company 


Makers of 

Wheels for airplanes 


PHILADELPHIA AND DETROIT 



Where there is no landing 
there must be no failure 

For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 

WM. D. GIBSON CO. 

IMO ayboora AveiiDe > > • CHICAGO, ILL. 

Send for our Catalogue 




Don’t Crack 
Don’t Peel 
Don’t Rot 


D 

p Good Take Up 
g Good Fill 
S Easy to Apply 




oi.eilc.1 lervice on ihuii.anilK of ni 
aircraiL 

PERRY-ACJSTEN DOEES are pi 
maoufaclurer of aircraft dopes in 
they are used by many of Amerl 
maoufadureii. Ask for our quotaii 




Contractors tu United States Government 

PERRY-AUSTEN MFG. CO. 

Main Office and Works; Grasmere, Staten Island, N. Y. 
Tef. Dongan Hills 707 


J.S.White 
Hexihle Shafts 

Jbr 

Tachometer Drivhi^ I 

and other ' 

Power Transmission 

i Made by the largest producer L 
*1 oj steel wire ;^xible shaj’t y 

The S.S.White Dental Mfg.Ca 

Industrial ’Division 

151 West 41od St. New York, N.Y. 



WHERE TO FLY 


Professional 

Services 



EAGLE AIRWAYS 




National 

Aircraft Engineers. Inc. 


WASHINGTON. D.C. 



E. W. ROBERTS, M.E. 

DESIGNS and CONSULTATIONS 


PATENTS— TRADE MARKS 

1.ANCASTER. ALLnlNE A ROMUEL 



Schools Advertising in 
the “Where to Fly” Sec- 
tion of Aviation will 
gladly answer all in- 
quiries pertaining to tui- 

dations and courses avail- 
able. 

Wrila /r«/y for ihh 



Aircraft Service Directory 



MASSACHUSETTS 



DURAL RIBS — STEEL SPARS 

J. H. ALLAN 


TUBING by SUMMERILL 

Quality Aircraft Tubing 
SUMMERILL TUBING COMPANY 


m 


Pitch&Bank 

fNOICATOR 


SEARCHLIGHT SECTION 



Parkrr Brolhrrs A.ti«rl, S«mlu»kr. OIUo. 

FOR SALE 







wmmmm 

lliia 
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iSJNBSJ OPPORTUNjTIES : EQUIPM^^^USEDo^^^^^^ 

»*sSs 





Si 








Searchlight 

Section 

in each McGraw-Hill 



msmm 


right on the B.ld .t .xcp.ionnlly | I or all of these 

low prices. Long or short term i I ^ i i „„ 




ROOSEVELT FIELD 


SEARCHLIGHT DEPT. 

Tenth Ave. at 36th St., New York 


iSECTIQNlp 


\ / BELLANCA \ J 

A 9 USED PLANE DEPARTMENT ^ f 


EVERYTHING 
I MUST GO 

Have Lost My Lease 




S’ E ’i= 1 1 

Sikorsky S38 10 Piace 2 PW Wasps 350 New York 25,000.00 I | 

Belianca CH 7 Place Wright J-5 172 New Castle, Del. 6600.00 [ [ A,,iy 

Bellanci CH 7 Place Wright J-5 New New Castle. Del. .on | | 



WIRE OR WRITE 

BELLANCA AIRCRAFT CORPORATION 


II 





‘ 1 1 “ 1 1 rn^jtiiirr i 


„ I I S!sSr-‘“'“^^ I 



:Z nznzziZIZ. J I ,iSrs.s=.sn.j-?srS!j 

sacrifice! I i 


The folio. 


1 I BARGAIN 

7u..u. ...... 


I i q.» 

Flyaway $ 995.00 

_.wanw . .. Kmoer PnwereH 1695.00 | | TRAVEL AIR 

I | 1 IS“ 


w T.P., K 
V T.P., V 


e 0X5 . 
e J5 ... 


SWALLOW AIRPLANE COMPANY 
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hifts. "A-n- G" Armor-Lili. 

Look for il. It a your prolK- 
lion ayointl eubAilulion. 


“A-W-G” Armor-Llte has earned its place 
in the sky by right of superior service. 

■‘A-W-G” Armor-Lite scatter-proof glass 
is a laminated glass of exceptionally high 
4[uality. It provides positive protection 
against the hazard of dying glass. 

For all aircraft, specify “A*W-G” Armor- 
Lite, Scatter-Proof, Laminated Glass. It is 
available in a wide range of sizes, thick- 
nesses and weights, from heavy Bullet- 
Proof for hanks to Featherweight designed 
especially for the aviation industry . . . 
Write for booklet . . . Address . . . 


AMERICAN WINDOW GLASS CO. 

World’s Largest Producer oj Window Glass 
mTSBlROH, PA. 
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Even with oil pressure at zero 

STANAVO GAVE "100% LUBRICATION" 
AS PAUL MANTZ SET WORLD'S RECORD- 



STANAVO DEHES CENTRIFUGAL 
FORCE AT 250 M. P. H-! 





ChiffPiloU Polo Alli. 
School of Aviation 


Hitting 250 miles per hour on the down-swings — flying 60 J? of the way 
upside down — 

Over Curliss-Wright Field at Beresford, California, July 6 — PaulMantz, 
Chief Pilot of the Palo Alto School of Aviation, put his Fleet Biplane 
through 46 outside loops for a new official N. A. A. record. Centrifugal force 
tended to pull wings, motor and Manw himself away from the little ship 
every time he nosed her over. At the bottom of each loop, his own weight 
put a thousand pounds pressure on the fuselage. And during each loop — 
with centriftigal force throwing the oil away from the pump— just a film 
of Stanavo lubrication saved him from a wide-open engine coming to grief! 

Yet the film of Stanavo Aviation Engine Oil slaod up under the hard- 
est lest in flying! This World-Champion lubricant that set the 46 Outside 
Loop Record is the one custom-built flver’s oil — available and “umyiirm 
the world over.” 


S TA N AV O J, 

AVIATION ENGINE OIL & 


STANAVO SPECIFICATION BOARD, Inc. 


Stondard Oil Company (Indiana) 
910 S. Michigan Ave., Chieogo 


Organized and moinlamed by 
Standard Oil Company of Colifornia 
225 Bush St., San Francisco 


Stnndord Oil Company of New Jersey 
26 Broadwoy, New York City 



PLOT YOUR COURSE SET VOUR COMPASS PILOT WITH ALL LINES RESET COMPASS FOR 
PARALLEL CHANGES IN COURSE 


Pioneer Straightway Compass 

The Pioneer Straightway Compas.s embodies 

This new Pioneer compass has practically 
no period. After the sharpest turn it resumes 
the correct reading with almost no over- 
swing or oscillation. 

With the Pioneer Straightway Compass it is 
easy to navigate accurately. Merely set the 
compass circle to the desired heading. Then 
keep the two secs of lines parallel. 

The Pioneer Straightway Compass has no 
parallax error. From any angle, at any time, 
you can check the correctness of heading 



PIONEER INSTRUMENT COMPANY 


754 LEXINGTON AVENUE 


BROOKLYN NEW YORK 



Where minutes 


mean 



Wright wiir$ again 


As they’ve done at every National Air 
Race, Wright engines again stole the 
show at Chicago! For pilots who raced 
hehind Wright power repeated the rac- 
ing triumphs of last year, and again came 
away with the richest payload of prizes! 

Actually Wright-powered ships won S39,- 
950.00 out of a possible total of $50,440.- 
00 in the events they were entered . . . 
or .$79.00 out of every possible $100.00. 

In the 22 events entered Wright-powered 
planes romped home with 15 firsts, 11 
seconds and 12 third places . . . 82% 
of the possible places ! 


Brilliant among Wright victors were the 
new "Wliirl winds,” for in the majority of 
events they entered they took the lion’s 
share of awards. And the powerful 
little Wright-Gipsy, flying in some races 
against engines of three times its horse- 
power, won 7 places — five of which were 
firsts! 

Wright is proud, but not unduly, of this 
splendid showing. For its engines per- 
formed just as they always do at Air Races 
. . . and as they’re doing every day 
the world over, in millions of miles 
of dependable flying hy sturdy modern 
ships! 




WRIGHT 

AERO:^AUTICAI. CORPORATION 

Paterson, New Jersey 



A DIVISION OF COKTISS-WKIGHT COKPOKATION 


